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(54) Title: NEUTROKINE a 
(57) Abstract 

The present invention relates to a novel Neutrokiiie. or. protein which 
is a member of the TNF protein family. In particular, isolated nuclejc acid 
molecules are provided encoding the human Neutrokine a proteiii including 
soluble fomis of the extracellular domain. Neutrokine o polypeptides 
arc also provided as are vectors, host cells and recombinant, methods for 
producing the same. The invention further relates to screening methods for 
identifying agonists and antagonists of Neutrokine a activity. Also provided 
are diagnostic methods for detecting immune system-related disorders and 
therapeutic methods for n-eating immune system-related disorders. 
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Neutrokine a 
Field of the Invention 

The present invention relates 



'°^"oveJ cytokine expressed by 
ReltttedArt 

. Human tumor necrosis factor. (TNF-a) and (TNF B or • u 

ram,. A.. 7«,;„„„^y 7:625-655 (1989)) 

receptor superfamilv and nWK-^ icyiojcme 

-Do .,^«,..,,3,,,.„,,,,,,.„, , ^^^^ 

C»o*-».A'em.., 7^/ 93-124(1996)). ITem/NrF 

^"pcrfamilies. Gn,ss and Dower, supra. 

Tumor necrosis facor (a mixnire of TNF-a and TMF B> 
*sc„veredasaresul,ofte»,i„ ■ ""Sfa^b- 

asaou . "owi, is recognized 

a^,e,o.„p,cc,o,,.ecapa«eof„™,e™.,.^^^^^^^^ 

^.«.orso.e^,onnedce„„„es,„ed..„norce„ac..a,..J' 
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To date, known members of the TNF-l.ga„d supcrfamily include 
TNF-a. TNF-p (lymphotoxin-a), LT-P, OX40L. Fas ligand, CD30L CD27L 
CD40Land4-IBBL. Theligandsof the W ligand supcrfamily are acidic. 
TNF-like molecules with approximately 20% sequence homology in the 
extracellular domains (range, U%.36%) and exist mainly as membrane-bound 
forms with the biologically active fonn being a tnmeric/multimeric complex 
Soluble forms of the 7W ligand superfamily have only been identified so far 
for TNF. LT p, and Fas ligand (for a general review, see Gruss, H. and Dower 
S.K.. Blood, 85a2):331S.3404 (1995)), which is hereby incon^orated by 
reference in its entirety. These proteins are involved in regulation of cell 
proliferation, activation, and differentiation, including control of cell survival or 
death by apoptosis or cytotoxicity (Armitage, R.J.. Curr. Opin. Immunol. 
6AQ1 (1994) and Smith, C.A.. Cell 73:959 (1994)). 

Tumor necrosis factor-alpha (TNF a; also tenned cachectin; hereinafter 
• W) .s secreted primarily by monocytes and macrophages in response to 
endotoxin or other stimuli as a soluble homotrimer of 1 7 kD protein subunits 

(S™nh.R.A..,./.,y.5,W.CAe«.262:6951-6954(,987)).Amembrane-bound 

26kDprea.rsorfonnofTOFhasalsobeendescnhed(Knegler,M..,a/ Cell 
53:45-53 (1988)). 

Accumulating evidence indicates that TNF is a regulatoiy cytokine 
with pleiotropic biological activities. These activities include: inhibition of 
lipoprotein lipase synthesis ("cachectin" activity) (Beutler, B. « Nature 
316:552 (] 985)), activation of polymorphonuclear leukocytes (Klebanoff S J 
et ai. J. Immunol 136:4220 (1986); Pervss^a. B., e, ./.. J. Immunol 138:165 

(1987)). inhibition ofcell growth or stimulation of cell growth (Vilcek J e/./. 
J. Exp. Med. 163:m (1986); Sugarman. B. J. et ai. Science 230:943 (1985)- ' 
Lachman, L B. et ai, J. Immunol. 138:29U 09E1)), cytotoxic action on ceriain 
transformed cell types (Lachman, L.B. et ai, supra; Dar^nkiewicz, Z et al 
Cane. Res. 44:H3 (1984)). antiviral activity (Kohase, M. et ai. Cell 45 659 
(1986); Wong. G.H.W. etai, Nature 32 3:^ (1986)), stimulation of bone 
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resorption (Bertolini. D.R. er al. Nature 319 s\e nQ«A. c . . 

2- E., ;,,,,,3 (,9S5)); and ™no...a.o:, 

actions, including activation of T cells rvokot, ^ , 
('988)). B cells (Kehrl. J.H. etai, J. E.p. Med. 166 ne (W^, 
(Philip, R. et al.. Nature 323-86 (1 986)) thv 

- . ^ ^ ^'^ynocytes (Ranges. G E a/ / 

^o/. J 4 /2 ( 1 988)), and stimulation of the cell.«.rfii,. 

vjo.ibKO (1986)), increased adherence of 

Recent „,Vtence tap„ca,e. top ,„ . 

nost patho ogy (Pieuet P v ^. , r- 

gy (nguet, P.-F. « y Exp. Med. 166:1280 (1987)) The 

u.u«nv '"ajor problem m cancer patients is weight loss 

usually associated with anorexia Th« 6n»'oss. 

(l»S8)). Cachexia includes pragressive weighl loss a„™, . 

--norhod,™ss.„sp„„.,„.,;:°^„:^^^^^ 
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important mediator of the cachexia .n ^ 

: ■ t * '""'^ ' " "• « 

f,:*^"™" '''"^ ^™P^™. S. 0. C... car. CUn 

"TT ""^ '"""■"""^ ' '~ "'=^5.5.5 

and other cy,<*i„B. Because TNF ccid „i„.i. 

e,d™„. ""My WoJogicaleflecK of 

Hidoloxin II was concluded to be a central n,^ . 

"'^"'"■^POnsiWe for the clinical 
-.^«o„sofendoto,.„..clated illness. ^Pandotlier^onoc^eJr 
Miohie. „ R. « ^„^. , 

3dn,.„,strat,„„ to hu^an vol™t.ee„p™^^ ^ , " 

^.eleaseCRevl,an,,,.„,.,„, 

r™, Gtam-ne^^,, sepsts (Waa.e, „ „, ^„„, ,3„.3„ „ 
Hant^erle. A.r. e,.;.. 5.o„. «»„„.*^,^_ ^ 

O.^.. M. H.„.., o,.«... ;..SM,n.,s,,Cala„d.,; 
J'nfec.Dis. 16I:9S2.9S7 (1990)). 

''"^^«'°™™<'*-Pydireaedat„e„,„,i,i„,TNF„ayb.vea 

-de„do,o«.ia,.sed„„;e 

incased W p„^„,,„ 

-•■^-■-"-•~'i™.cHal„.c,.as • 
^rac,e„^ascac.ectin(la,erfo„nd.ol.ide„tica,.oW,„e„disclosed 

Shod, n. bacten, ^^^^ ^ ^P^ 
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April 22. 1 987) disclosed „,„„„.|„„„ 3^,,, ,„ 
hybndo^s s.c«™g such a„«bodi«. ™.«,ods of ^ 
>»d,heu.eofsucha„,ibodi«i„i™„^,.f^ YoneeM/ (EPO ' 
l>a.«,t Publication 0^88,088, Ocu>ber 26, 1988) disclosed anti-TNT 
antibodies, including n^bs. and iheirntili^ in i„^^ „^ 
palhologies. in partcula, Kawasaki's paihology and bacerial infection 
body nuids Of patient wi,b Kawasaki's pathology (infantile acute febrile 
mucocutaneous lymph node syndrome; Kawasaki, T..^,ferg, ,«:,78 (,<^,). 

Kawasaki, T., 5«o„/c« r^e,,tort„; ^^,935 (1985)) we:, said ,0 eo.ti.in 
elevated TW levels which ^ „ ^^^^^ 

ai, supra). 

Other investigators have described mAbs specific for recombinan, 
hun™ 7W which had neuti,l,zing activity v/,™ (Liang. CM «„, 
Aoc*.«. Biophys. A«. Comm. «7:847-85< (1986): Meager. A «n/ 
«vWo™«:305-3„ (,987);Fendly«./.. Wrt*»,„«,35j.3,,,„,^, 

Imm^l Me,t. Pd:57.62 (1987); Moller, A. «„,. (Cy,okine 2:,62.,69 
(1990)). Some of these n^bs were used to n,ap epnopes of hun,an TOT and 
develop enq™e immunoassays (Fendly e, ai. .upra; Hirai e,al.. supra- 
Moller e, al, supra) and to assist in the purification of teeombinant TW 
(Bnngmane,./.,™^™,. However, these sntdies do not provide a basis for 
producing ™f neutiali^mg antibodies that can be used for in v,vo diagnostic 
ortirentpeutic uses in humans, due to immunogenicity. htck of specificity 
and/or phaimaceuticaJ suitability. 

Neuti^lizing antisera or mAbs to TNF have been shown in mammals 
other than man to ab,.g.te adverse physiological changes and prevent death 
after lethal challenge in experimental endotoxemia and bacteremia, ^s effect 
has been demonstiated. e.g., in rodent lethality assays and in primate 
paftoiogym«lel systems (M.thison.J.C. «./.,.;. c«„./„v„, «;.„j5.„3, 
(1988);B«.,le,.B.««;..toe„„2»:869.871 (1985); Ttacey, K. J «W 
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Nature 330:662-664 ( 1 987); Shimamoto, Y^et al.. Immunol. Utt. 7 7:3 1 1 -3 1 8 
(1 988); Silva, A. T. et al.. J. Infect. Dis. 162:41 1 -427 (1 990); Opal, S. M. et al, 
J. Infect. Dis. 16].] 148-] 152 (1990); Hinshaw, L.B. et al.. Ore. Shock 
30:279-292 (1990)). 

To date, experience with anti-TNF mAb therapy in humans has been 
limited but shows beneficial therapeutic results, e.g.. in arthritis and sepsis. 
See, e.g.. Elliott, M. J. et al, Baillieres Clin . Rheumatol P:633-52 ( 1 995); 
Feldmann M, et al. Ann. N. Y. Acad. Sci. USA 766:212-S (1995); van der Poll. 
T. et al. Shock3:]-]2 (1995); Wheny et al. Crit. Care. Med. 27:8436-40 
(] 993); Tracey K. J., et al. Crit. Care Med. 27:8415-22 (1993). 

Mammalian development is dependent on both the proliferation and 
differentiation of cells as well as programmed cell death which occurs through 
apoptosis (Walker, et al. Methods Achiev. Exp. Pathol 7J: 18 (1988). 
Apoptosis plays a critical role in the destruction of immune thymocytes that 
recognize self antigens. Failure of this nornial elimination process may play a 
role in autoimmune diseases (Gammon et al, Immunology Today 72:193 
(1991)). 

Itoh etal (Cell 66:233 (1991)) described a cell surface antigen, 
Fas/CD23 that mediates apoptosis and is involved in clonal deletion of T-cells. 
Fas is expressed in activated T-cells, B-cells, neutrophils and in thymus, Iivcr, 
heart and lung and ovary in adult mice (Watanabe-Fukunaga e/ al. J. Immunol 
I48:m4 (1992)) in addition to activated T-cells, B-cells. neutorophils. In 
experiments where a monoclonal Ab is cro.ss-linked to Fas, apoptosis is 
induced (Yonehara et al. J. Exp. Med. 169:1747 (1 989); Trauth et al. Science 
245:301 (1989)). In addition, there is an example where binding of a 
monoclonal Ab to Fas is stimulatory to T-cells under certain conditions - 
(AldcTSon etal. J. Exp. Med. 178:2231 (1993)). 

Fas antigen is a cell surface protein of relative MW of 45 Kd. Both 
human and murine genes for Fas have been cloned by Watanabe-Fukunaga et 
al. (J. Immunol 148:1274 (1992)) and Itoh et al {Cell 66:233 (1991)). The 
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prceins encoded by .hese genes are both' transmen^brane proteins with 
structural homology to the Nerve Growth Factor/Tumor Necrosis Factor 
receptor superfamily. which includes two TNF receptors, the low affinity 
Nerve Growth Factor receptor and CD40, CD27. CD30, and OX40. 

Recently the Fas ligand has been described (Suda et al. Cell 75:1169 
(1993)). The amino acid sequence indicates that Fas ligand is a type II 
transmembrane protein belonging to the family. Thus, the Fas ligand 
polypeptide comprises three main domains: a short intracellular domain at the 
amino terminal end and a longer ext^cellular domain at the carboxy tenninal 
end. connected by a hydrophobic transmembrane domain. Fas ligand is 
expressed in splcnocytes and thymocytes, consistent with T-cell mediated 
cytotoxicity. The purified Fas ligand has a M W of 40 kD. 

Recently, it has been demonstiated that Fas/Fas ligand interactions are 
required for apoptosis following the activation of T-cells (Ju al Nature 

i7i:444(,995); Brunner ,,.,.,,573:441 (1995)). Activation ofT-cells 
induces both proteins on the cell surface. Subsequent interaction between the 
ligand and receptor results in apoptosis of the cells. This supports the 
possible regulatory role for apoptos.s induced by Fas/Fas ligand interaction 
during normal immune responses. 

Accordingly, there is a need to provide cytokines similar to TNF that 
are mvolved ,n pathological conditions. Such novel cytokines could be used to 
make novel antibodies or other antagonists that bind these WF-like cytokines 
for therapy of disorders related to TNF-like cytokines. 

Summary of the Invention 

The presem invention provides isolated nucleic acid molecules 
comprising a polynucleotide encodmg a cytokine that is structurally similar to 
Tm and related cytokmes and ,s believed to have similar biological effects and 
act.v.t,es. Th,s cytokine is named Neutrokine a and the invention includes 
Neutrokine a polypeptides having a, least a portion of the amino acid 
sequence in FIG. 1 (SEQ ID N0:2) or amino acid sequence encoded by the 
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~e aeposi-e. i„ a .acert. .os. a. ATCC Dcpo.. o„ Ocobcr 22. 

.996. •n.e „uc,e„,ide se,ue„ce de«™i„ed ,y ^ 

Ne.«i„. a o,o„e. which . *ow„ ,■„ , ,3,,, ^^^^ ^^^^^^^ ^ 

0P« .^ding f™,e encoding a c„„p,e.e p„,^ep,ide of 285 an>,no acid 

.«i*.es .c«„g an N-c™,,, .chioninc, a „ 

»bou, 46 a™n,o acid .sid„., a prediccd «ns„^h^e do„.j„ of abon. 26 

=n,™oacids.ap^lc,edc«„ccl,„,a,do„.i„of.ho„,2.3an,i„„ acids, anda 
Educed ™o,ec„,a,„cigM for ■hcco.plc.cprccin of ahon,3, w,a. A. for 
o«.er .ypc „ «an..cn,W p,o,ei„, .oinhic fo™,s of Ncu.o,<i„e a i„c,„dc 
al. » a porton of*. e,«cc.h,ar don„i„ Ccavcd ,.o„ ,he ^„s„c™b™c 
do™.n and a po„^p.d. co.pr,.„g ,he c„.p,e,e Ne„,r„kine a po.ypcp,id. 

lacking the transmembrane domain ie the «tra.-i. 1 ^ 

mam, i.e, the extracellular domain linked to the 

mtracellular domain. 

™--°--P-of.hcjnventio„p„,i,„„j„,„^„^,^.^^.^ 

-.e™,eco„p„si„gapo,yn„c.co,idchavingannc<e«idese,„e„cesc,ec.ed 
*on, con.isu„g of: (a) a nnc,„,idc .e,„e„ce cncodin, a f„„,cng«, 

. (SEQ ,D N0:2, or aa encoded ,He cDNA Cone coniained in ,He ATCC 

I^^s,.ofOc,oher22,,,,6;(h)a„ucieo.K.ae,„encec„c<.ing,hepred^ 
ex.ace,h„ar d„.a,„ of «,e Nen»kine a polypeptide having .he an,ino acid 
sequence a, position, ,3 .o2«i„Fig„„ , (SEQ ,D NO.., or as encoded by 
.he CDNA clone contti„«, i„ ^ aTCC Deposi, of Oc,ober 22, ,996 ,c) a 
nuc.eo.ide science encoding a polypeptide con,pHsi„g .he Ne„.roki„e „ 
™ardon«i„(an,,„„acidres.d.esfro™abo„, ,„ abou, 46 in HO , 
(SEO iD N0:2), or as encoded by .he cDNA Cone confined in .he ATCC 
Deposi, Of Ocober 22, 1 996; (d, a n..,eo.ide sequence encoding a 
P0.>^Ude comprising «.e Nen^kine a nansn,en>b„„e do„.in (a^ino acid 
^.*.esfton.abou.4, .oabon.,2 inHC. , (SEQ , I, N0.2, or as encoded 

*e CDNA done confined in .he ATCC Deposi, of Ocober 22. i »6. ,e) a 
n»C.o.ide scnence e„cod„g a soinbie Nentrokine a po,ypep.ide having 'J 
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««^..,.,a,»d domains bu, iki„, ..„»,e.,„^ ,„™i„. 

and (0 a nuclecde se<,ue„ce compleme„,a,y ,„ any of .he „„cl«„id. 
sequences in (a), (b), (c), (d) or (e) above. 

Funher en,bod,me„B of fte invention include isolated nucleic acid 
nK.lecu.es that contpnse a poly^tCeotide having a nucleotide se,ue„ce at least 
90% tdenttcal, ami nto.^ preferably a, leas. 95%. 96%. 97%. 98% or 99./. 
.aentical, ,„ any of the nucleotide sequences in ,a,. (b), <c). (d), (c, „t ffi above 
or a polynucleotide which hybridi^ „„der stringent hybridization condiMona ' 
"apolynucleotidei„(a),(b).,c,.(d),(.,or(0,bove, Tltis polynndcotide 
whtch hybridi»s does no, hybridi« ur^ stringent hybridization conditions 
.0 a polynucleotide having a nucleotide sequence consisting of only A residues 
or of only T residues. An additional nudetc acid entbodiment of the invention 
.....es .0 an isolated nucleic acid nx,lec„,e comprising a polynudcodde *ch 
encodes the a™i„o acid sequence of an epitop^bearing poni™, of a Neu«^ine 

"polypeptide having an antino acid sequence in ,a).(b).(c).(d)o,(e)above 

The present invention also relates to recon,bin«,t vectors, which 
■nclude the isolated nttdeic acid niolecules of the present invention, and ,„ host 
cells containing the recontbinan, vectors, as well as ,„ methods of n,ak„g such 
vectont and host cells and for using then, for production of Neutrokine „ 
polypeptides or peptides by recombinant techniques. 

The tnvention further provides an isolated Neuttokine a polypeptide 
comprtstng an amino acid se,ue™.e selected fixnn the group consisting of (a) 
*e amino acid sequence of the ftlMength Neuttokine a polypeptide having 
•he complete amino acid s«,uence shown in Figure 1 (SEQ ID NO 2) or as 
encoded by the cDNA done contained in the ATCC Deposit of October 22 
1996; (b) the amino ac,d sequence of the predicted exnacellular domain of tlie 
Neutrokine a polypeptide having the amino acid sequence a. posiHons 73 to 
285 mFigute 1 (SEQ ID N0:2) or as encoded by the cDNA clone contained m 
fte ATCC Deposit of October 22. 1,96; (c) the amino acid sequence of the 
Neutrokine « i«„ce,lular domain (.mtno acid residues from about 1 to abo« 
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46 in FIG. 1 (SEO ID N0:2)) or as encoded by the cDNA clone contained in 
the ATCC Deposit of October 22. 1996; (d) the amino acid sequence of the 
Neutrokine a transmembrane domain (amino acid residues from about 47 to 
about 72 in FIG. 1 (SEQ ID N0:2) or as encoded by the cDNA clone 
contained in the ATCC Deposit of October 22, 1 996; and (e) the amino acid 
sequence of the soluble Neutrokine a polypeptide having the extracellular and 
.ntracellular domains but lacking the transmembrane domain, wherein each of 
these domains is defined above. 

The polypeptides of the present invention also include polypeptides 
having an amino acid sequence with at least 90% similarity, and more 
preferably at least 95% similarity to those described in (a), (b). (c), (d) or (e) 
above, as well as polypeptides having an amino acid sequence at least 80% 
identical, more preferably at leas, 90% identical, and still more preferably 
95%, 96%, 97%. 98% or 99% identical to those above. 

An additional embodiment of this aspect of the invention relates to a 
peptide or polypeptide which has the amino acid sequence of an 
epitope-bearing portion of a Neutrokine a polypeptide havng an amino acid 
sequence described in (a), (b), (c), (d) or (e) above. Peptides or polypeptides 
having the am,no acid sequence of an epitope-bearing portion of a Neutrokine 
a polypeptide of the mvention include portions of such polypeptides with 
at least s,x or seven, preferably at least nine, and more preferably at least about 
30 amino acids to about 50 amino acids, although epitope-bearing 
polypeptides of any length up to and including the entire am.no ac.d sequence 
of a polypeptide of the invention described above also are included in the 
invention. In another embodiment, the invention provides an isolated antibody 
that binds specifically to an polypeptide having an amino acid sequence 
described in (a), (b), (c). (d) or (e) above. 

The invention fiirther provides methods for isolating antibodies that 
bind specifically to an Neutrokine a polypeptide having an am.no acid 
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■lierapeutically as described below. 

The i„ven,io„ also p„vjdes f„phann.ceu.ieai co,^si,io^ 
so^e Ne.roki„e „ p„^ep,des, pa„ic„,ari, b™ 
Ncu.-»e a po^pep^des, „bicb be e„p,o.ed, r„ .s.a„ee, ,o „ea. 

a™, ,„„or.e.as...s, i„fe„i™s by bae,eria. vi™ses and „U.er 
P^.i.es. i„»„.„c,es, i„na.„a,„^ diseases, ,y„^bade„„^u.y 

r"™""^ s..„,a.e peri J; 
.Ceranee, des™, so.e »3„sf„™ed ce,, ,i„., ^ 

P™..rer.,o„.a„dareft„e«.™„„i^^,^„^„^^,_,_^^^_ ^ 

'Wlal,™ and inflammatoiy responses, 

Tbe inven^on <»be,p„v,des co.pos,„o„s co^prisin, an Ne.^«„e 

»po,ynnc,eoudeo,a„Nen.o./„eapo,,pepHdefo,acbninis«.on«.ce«sr 

v--n,.oee„s«v^a„d,oce„s.„.,onoa„„,,.ee,,„,a.„,,anjr 
«na.„pa„.c„Uriyp.,e„«,^^,,„.„,„,,^^^^^_^^_^^^^^ • 

co_.co„prise.nNen™»ine„po,.n„c,eoridero.e,p.ss,™ 

Ne»oW<.po„pep,de.abos.o,a„..ro,«a»en,o,d,sease 
P-C^-y p„fen«> in .bis .,ard is expression ,„ a b^an pa„e„, ro, 
irealmenl of a dys(teicio„ assoeiaied wiib abemn, .„H„ 
Neu^okine o, gene. """"^ » 

^'''''^•"•■"-•-''^P'ovidesa.screenin.^HodforidenUW 

~--ore„ba„ei„.„H„bibi,.„,ace,..,esp„„sei„d„eedbr 
-"-.neo„bicbi„vo..scon,.«,„,ee,,s„b.be,p.ess.e„,™^^^^ 

,t,r '^""*''"-*"'""'"-P™--coo,parin,.be 

«^^.ar^nse,oas,a„d..dce„„,a,.esp„„se.,bes.a„da,dbei„,assa,«, 

whencon.3c,is™ade.„abse„ceor.ec3„dida«co™po„nd;wbe„b.a 

:""^""""'"'''-------i»*-*..O.econ,poLisa„ 

~ade.easedee„„.a,„sponseove,.es„™...dica.:.a..e 
compound IS an antagonist. 
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In another aspect, a method for identifying Neutrokine a receptors is 
provided, as well as a screening assay for agonists and antagonists using such 
receptors. Th.s assay involves detennining the effect a candidate compound 
has on Neutrokine a binding to the Neutrokine a receptor. In particular, the 
method involves contacting a Neutrokin. a receptor with an Neutrokine a 
polypeptide and a candidate compound and detemining whether Neutrokine a 
polypeptide binding to the Neutrokine a receptor is increased or decreased 
due to the presence of the candidate compound. The antagonists may be 
employed to prevent septic shock, inflammation, cereb,^! malaria, activation of 
the HIV virus, graf^-host rejection, bone resorption, rheumatoid arthritis and 
cachexia (wasting or malnutrition) 

The present inventors have discovered that Neutrokine a is expressed 
not only in neutrophils, but also in kidney, lung, peripheral leukocyte, bone 
maTow. T cell lymphoma. B cell lymphoma, activated T cells, stomach cancer, 
smooth muscle, macrophages, cord blood tissue. For a number of disorders of' 
these tissues and cells, such as tumor and tumor metastasis, infection of 
bacteria, viruses and other parasites, immunodeficiencies, septic shock, 
inflammation, cerebral malaria, activation of the HIV virus, graft-host rejection 
bone resorption, rheumatoid arthnt.s and cachexia (wasting or malnutrition, it ' 
IS believed that significantly higher or lower levels of Neutrokine a gene 
expression can be detected in cenain tissues (e.g.. bone ma.Tow).or bodily 
fluids (e.g.. serum, plasma, urine, synovial fluid or spinal fluid) taken from an 
individual having such a disorder, relative to a "standard" Neutrokine a gene 
expression level, i.e.. the Neutrokine a expression level m tissue or bodily 
fluids from an individual not having the disorder. Thus, the invention provides 
a diagnostic method useful during diagnosis of a disorder, which involves: (a) 
assaying Neutrokine a gene expression level in cells or body fluid of an 
individual; (b) comparing the Neutrokine a gene expression level with a 
standard Neutrokine a gene expression level, whereby an increase or decrease 



wo 98/J892I 

gene expression level comnar«»rf t« ,u 
invito, agon., ,he^f " """^W' "f 

antibodies. ^ ^^"^'^o^'we a -specific 

^'-'^f^escripiion of tAe Figures 

HG. 1 shows the nucleotide (SEQ JD NOD .nH w . 

sequence;, and ammo acids 73 to 28S f 
domain (the ,«„aining sequence). ' *° ^85, the extracellular 

Figure 2 shows the regions of identity between th 
--cesonhe.eutro.„eap..e.nandLp^^^^^^^^ 

0~n)CSBQlONO.)andP.S.ligand S^^^^^^^^^^ 
tiie "Megahgn" routine which is part of the ^' 
"DNAStar". '"""P"''' ^-"ed 

Figure 3 shows an analysis of the Neutrolcine « 
Alpha, beta, turn and cn.l " ^"""o acid sequence. 
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location of „e highly .„./,e„ic.,i„„.„flN^,„,^^„^^^^^ 
res,o. fro. epi,op.-be..„, pep«. „r,he i„v..«o„ ™y :, „;,„., 

'■^''*<>«*e=lien.e.,offteNeu«*i„e„„„o,c„,ide«,„e„„ 
de.«™„cd from h™™ ^dna dep„«,.<, i„ u.e ATCC Depos., of 

Oc-ofcc 22, ,99e With ,e,a,ed h™,a„ cDNA c,o.s of U,e ,„ve„,„„ 
have b«„ aesigna,^ HSOAD55R (SEQ ,D N0:7). HSLAHm (SEQ ID 
NO.-8) and HLTBM08R (SEQ ID NO:9). 

Delailed Descriplion 
The pr«c„, i„ven.ion p^vides is„la,«l ™,c.cic acid n,„lecul« 
«n,pri.ing a po>ynnc.«„idc «,coding Neu.roki„e a polypep,,. having 

an,™acid.«,_.ho™i.«g„„,<3Ep,ONO:2,,whiohwasd„e™i„ed 

."F.a.re , (SHQ.DNO Owa.oh«inedhyse,„„cing*.«,EDU,5c.onc 
w^.h was depo.i,ed on Oc.o.„ 22. , «6 a, ^ ' 

CCeco, ,230, Part. Uwn Drive. R„cKi„.. Ma^land. The deposited 
Clone ,s eon^inea in 0. pBlnescHp, SK,, p,..„i, ,s„..ge„e, La JolU CA, 
Tl.. Ne„.™ki„e a proiein of ,he p,ese„, i„ve„,io„ shares sequence ' 
honK,l„gy „i,h ,he „^s,a,io„ p,„d„c, of ,he h„™„ 
™^-PanaFas„ga„d (P,g„„2). As noied above. m.„ is *ongh. ,„ lie an 
■mpomn. cy.„.,„e p,a,s a ro,e in cy,„oxici,y. necrosis, apop,osis 

~on,pro,ife™Uo..,,n,h«.efonnaHon.i.^^^^^^^^^ 

a,ffere„«™, ^^^^^^ ^^^^^ ^^^^^^ 

Other cytokines and growth factors. 

Nucleic Acid Molecules 
Unless o-henvise i„dica,ed, al, nucleoHde se.,«e.ces d«c™,i„ed by 
^e^-encing a DNA .o,ec„,e he„in we. de«„nined nsing an an,o.a,ed DNA 
-,uencer (such as a,e Model 373 f„„ Applied Biosys.en,s, Inc., Fosie, 
C%. CA). and all an^o acid se^ces of polypepUdes encoded by DNA 
^.ecnles de,e™i„ed herein we. prediced by ,rans,a.o„ of a DNA science 
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determined as above. Therefore, as is known in the art for any DNA sequence 
determined by this automated approach, any nucleotide sequence determined 
herein may contain some errors. Nucleotide sequences determined by 
automation are typically at least about 90% identical, more typically at least 
about 95% to at least about 99.9% identical to the actual nucleotide sequence 
of the sequenced DNA molecule. The actual sequence can be more precisely 
determined by other approaches including manual DNA sequencing methods 
well known in the an. As is also known in the art, a single insertion or 
deletion in a determined nucleotide sequence compared to the actual sequence 
will cause a frame shift in translation of the nucleotide sequence such that the 
predicted amino acid sequence encoded by a determined nucleotide sequence 
will be completely different from the amino acid sequence actually encoded by 
the sequenced DNA molecule, beginning at the point of such an insertion or 
deletion. 

By "nucleotide sequence" of a nucleic acid molecule or polynucleotide 
is intended, for a DNA molecule or polynucleotide, a sequence of 
dcoxyribonucleotides, and for an RNA molecule or polynucleotide, the 
corresponding sequence of ribonucleotides (A, G, C and U), where each 
thymidine deoxyribonucleotide (T) in the specified deoxyribonucleotide 
sequence is replaced by the ribonucleotide uridine (U). 

Using the infonnation provided herein, such as the nucleotide sequence 
in Figure 1, a nucleic acid molecule of the present invention encoding a 
Ncutrokine a polypeptide may be obtained using standard cloning and 
screening procedures, such as those for cloning cDNAs using mRNA as 
starting material. Illustrative of the invention, the nucleic acid molecule 
described in Figure I (SEQ ID NO: 1) was discovered in a cDNA library 
derived from neutrophils. Expressed sequence tags corresponding to a portion 
of the Ncutrokine a cDNA were also found in neutrophil 

The Ncutrokine a gene contains an open reading frame encoding a 
protein of about 285 amino acid residues, an intracellular domain of about 46 
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"""" residues r™™, 

J 0 /o Identical to human Tmp « i. • . 
on Oe„Ba„k as Accession No. 3397«. 

As one of ordtaa,y skill would appreeia,.H . 
e„« discussed above d,e .TT ' 

Po'yPep.ideeueodedby^.e 

vuaea oy the deposited cDNA whi.u 

™inoaeids.™,yb.,„„,„,,, . " """P*" »b«„ 2,5 

Ne»m,k,n,„„,^^ '"^»'-.*'<l«e™i„ed 
-asa„a,.J~^^^^^ 

~epos,,,o.:,o-2 C' ^^'""■°"°^'^--*..r™^^ 

. "'"^'°''»-*8i™n,e„aybea„ywhe,ei;,K ' 

--«...e™.eo..,0a.„„t::C^"7'"°-"--*. 
<--ors«o.d„«fcio„i„,^„„^^^^^' ^"-■~f™n,ei«,e,d„ 

'ri.ena used for ide„,ify,„. ' T °" '-"^-1 

--ce„ua.i„.aei:r:'^'---™--e,ac,..ad.ess.of 

-'-p,,de™,,,„,;;^'----f,.e.eu.„.i„,„ 

--««.ee,jd:i:r:;:z^^^ 

'a'>y '"ou. . .0 abou, 5 resKJues> H ■»<« 
--*-.'"*.ease,.e:ri^r^^^^^ 

»^-~ia.do„..„c:,r™r*"''""^"'^^-'""- 

-M™pbobica„,i.acidse,ure^:lT'^"°^*''*--^^^^^ 
^o^^-B^S. ,„a„, J ;7"'*'''°«'-<-^P0si.ious,.s 

ne various residues deleted from the 
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N-.en.inus of the co„.ple.e polypeptide, including polypeptides lacking one - 
or more amino acids from the N-tenninus of the extracellular domain described 
herein, which constitute soluble forms of the extracellular domain of the 
Neutrokine a protein. 

As indicated, nucleic acid molecules of the present invention may be in 
the fomi of RNA, such as mRNA. or in the form of DNA. including, for 
instance, cDNA and genomic DNA obtained by cloning or produced 
synthetically. The DNA may be double-stranded or single-stranded. 
Single-stranded DNA or RNA may be the coding strand, also known as the 
sense strand, or it may be the non-coding strand, also refen-ed to as the 
anti-sense strand. 

By "isolated" nucleic acid molecule(s) is intended a nucleic acid 
molecule. DNA or RNA, which has been removed from its native environmem 
For example, recombinant DNA molecules contained in a vector are considered 
isolated for the purposes of the present invention. Further examples of 
isolated DNA molecules include recombinant DNA molecules maintained in 
heterologous host cells or purified (partially or substantially) DNA molecules 

.n solution. Isolated RNA molecules include /« v/vo or « RNA 
transcripts of the DNA molecules of the present invention. Isolated nucleic 
acid molecules according to the present invention further include such 
molecules produced synthetically. 

Isolated nucleic acid molecules of the present invention include DNA 
molecules comprising.an open reading frame (ORF) with an initiation codon at 
positions 147-149 of the nucleotide sequence shown in Figure 1 (SEQ ID 
NO:I). In addition, isolated nucleic acid molecules of the invention include 
DNA molecules which comprise a sequence substamially different from those ■ 
described above but which, due to the degeneracy of the genetic code, still 
encode the Neutrokine a protein. Of course, the genetic code is well known m 
the art. Thus, it would be routine for one skilled m die art to generate the 
degenerate variants described above. In another aspect, the invemion provides 
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na™„„3c,..e<,.„ce encoded by ,.ecDNA c„„«i„ed i„ ,,3™„d 
depos„ed„„Oc,„ber22, ,996. Prefe.b.y, ..i. „„c,eic aeid «,ecu,e wi„ 
• ase,ue„eee„codi„,,„„^„,,„,„,^.„^^_^^^^^^^^_^^^ 

".coded by Aeab„ve^.«rib«i deposited cDNA e,o„e 

«..n„e,e„.,de.e,ue„cesb„w„.„Fig^ , (SEQmNO:0o,.be™,c,.„„de 
7""" of ,he Neu,roki„e a cDNA eo„«i„ed i„ ,be .bove-described 

epo.,ed.o„,o,a»c,eic„id.o,ec„,ebavi.,,.se,„ence„^^^^^^ 
.o™eoffl,eabove.e,„««e,. S„ob isolated „„,ec„,e,,p,„i,„,„,^„^/ 
-l~.lcs. a„ as p^bes for ,ene .appi„,. by ,„ ... ,,,,,^,„„ 

2eT"""""""'~"°'*'------ 

liKue, for ,„sta«ce, by Nonhem bio, analysis. 

™«°"«'W,»rdi«c,«l,„„,,,eieacid„„,ec„,« 
encoa., po„.o„s o,^ „«|eo.ide se,««« describ«. be„i„ as weU as ,„ 

^Pne„.of.eiso..ed„.,eie.eid.oie.lesdeseHbedbe.,„.,„„ 

».ven„on p^vides a po,y„„ele.,ide bavin, a nucleonde se,„e„ce 
representing the portion of SEO ID NO 1 vuh.vk 

ofSEOIDNO:!. "fposhions ,-,001 

a, leas, T^""" ' ~« ' ^^-e 

'eas, 95/. ,den„cal .oanyporton of a, leas, abou, 30 co„,i,„„„, 

n"c.eo,ides, p„fe„bly a, leas, abo™ 50 „„c,e„,des. of d,e se,„ence f,„. 
™cIeo„de 1 i«nucleo,ide809inR8u« I (SBQIDNO I) 

;;'°"«.'>y3fragn,e„,ofan,so,a.ed„ncle,cac.d™ieeu.e 
•..vmg «,e n,„,e„«de se,nence of ,.e depcsned cDNA or ^ 

s=^e„cesbow„.„F,^„ , <^^Q'''NO:,„sin.e™,edf.^„„,^ 

n., and .o. prefe^bly a, leas, abou, 20 „, s,i„ prefe^bly a, 

'-»bo„.3„n,andeve„„o,.p„,erably.a,,.as,abo.,.0„.,„,en,/ 
wi-ch are nse«„ as diag„„s«c probes and p^e. as discussed berein Of 
co«e, targer «a^e„„ 50-300 „, i. len.dr are also useful according ,o ^ 
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present invention as are fragments corresponding to most, if not all. of the 
nucleotide sequence of the deposited cDNA or as shown in Figure 1 (SEQ ID 
NO.I). By a fragment at least 20 nt in length, for example, is intended 
fragments which include 20 or more contiguous bases from the nucleotide 
sequence of the deposited cDNA or the nucleotide sequence as shown in 
Figure 1 (SEQ ID NO.I). Preferred nucleic acd fragments of the present 
invention include nucleic acid molecules encoding epitope-bearing portions of 
the Neutrokine a polypeptide as identified in Figure I and described in more 
detail below. 

In another aspect, the invention provides an isolated nucleic acid 
molecule comprising a polynucleotide which hybridizes under stringent 
hybridization conditions to a portion of the polynucleotide in a nucleic acid 
molecule of the invention descnbed above, for instance, the cDNA clone 
contained in the ATCC Deposit of October 22. 1996. By "stringent 
hybridization conditions" is intended overnight incubation at 42« C in a 
solution comprising: 50% formamide, 5x SSC (150 mM NaCI. 15 mM 
trisodium citrate), 50 mM sodium phosphate (pH 7.6). 5x Denhardfs solution. 
10% dextran sulfate, and 20 ng/ml denatured, sheared salmon spenn DNA. 
followed by washing the filters in O.Ix SSC at about 65» C. 

By a polynucleotide which hybridizes to a "portion" of a 
polynucleotide is mtended a polynucleotide (either DNA or RNA) hybridizing 
to at least about 15 nucleotides (nt). and more preferably at least about 20 „t. • 
still more preferably at least about 30 nt. and even more preferably about 
30-70 (e.g., 50) nt of the reference polynucleotide. These are useful as 
diagnostic probes and primers as discussed above and in more detail below. 

By a portion of a polynucleotide of "at least 20 nt in length." for 
example, ,s intended 20 or more contiguous nucleotides from the nucleotide 
sequence of the reference polynucleotide (e.g.. the deposited cDNA or the 
nucleotide sequence as shown in Figure I (SEQ ID NO.I)). Ofcourse.a 
polynucleotide which hybridizes only to a poly A sequence (such as the 3' 
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NO. )) or ,„ a co™p,e.e„,a^ s.c.ci, ofT u, r«i*.«. would ^ 
ea ,„ a po,y„„c,e„,i.e „r*e i„ven«„„ ,„ , , 

•lereof (..8., pnKlically any d<n,blt-s»a„ded cDNA clone) 

^^'"'«-«^.-leicac,dn,„.ec„,.sofd,ep«e„,j„v««o„„hich • 
-co* a Ne»ok.„c „ p„„p^,„. ^ _____ 

»cod„, d,e a„i„„ a.d science Of d,c cnac^a, domain or *c 

Poiyjidc a„d,.ccodln.ac,„cncefor«,cc,.ce,.Wdo„..„^ 
PolypcpMe and additional .c„c„c«. .cb as ,hosc encodin, u,c 

and ■^^nc.b.nc don,a,„ ^„e„c„. or a p„., o. p^ o, 
P«^pro,.™.e^e„cc,.d,ccodi„,.c,oenceofd,c„^„„^ 
polypeptide, wi.b or wi.bou, d,e aforementioned additional coding 

sequences, ^ 

Also encoded by nucleic acids of .he inveniion are ,be above p™ei„ 
.„,ed,er wi* addition.^ non-codin, .,„e„ce., i„c,„di„, L 
-n,p,e. bu, no. ,in.i.ed .0 inti^ns and non-codin, . and 3 ■ .,„enc«. .cb 
««.e nanscnbed. „o„..™.|a,ed sequences ti,a, play a role in n.„.oription 

--Ap,oce.™,,.„e,„d.„,,,,,„,3.dpo,yadeny,ation.^^^^^^ 
nbosome b,„d„. and s.bil..y of n,R^^,. .„ 

Tbn, ti,e se^ce encodin, d.e polypeptide n«y be fused ,0 a n«ri,e. 
«,"ence.«.b.sase.encee„codi,apeptidewbicbfac,li.^ 

r ' ~ »f aspec, of 

*e ~, .be n^er a^ino acid scuence is a be«.bis.idine pep,ide sncb 

^-.= «.providedu.apOBvec„,(OucBN.,nc....„H,on;vle 

^|»o.*.CA,,,3„),.„«,.,o.be..„a„yof„bicbareco„y 
-Ubie. Asdesc.bedinOen.e.a,.,..oc. « ,s.S..L, 
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Om. for i„^„ee. hex.h.,ldi„. p„„ J ^^^^^ 

co« .„ an ,i„p, fi^ ,„fl„^ 

w «h ^ ^ ,e.rib.d ^ Wilson Ce,U7: m (,98.,. As d.cuss«, 
below. „U,„ ...fc p„„i„ ^^^^^^ ^ ^ ^_ 

or C-teminus. 

The p,ese„, invention itahe, reh.cs .o vari™,s of *e nucleic acid 
-lecuies of .he prcsen. i.,ven.io„. which encode ponions. 3.^,^ „ 
'^riva,vesof.heNen..icine„p..ci„. Va.»„„.,_,„,,^„^^„^^^ 

^ vana.,," is i„„„ded one of seve., 

ar.en».e fo™ „f a gene oc™p„„, a ,ive„ ,„cns on a ch™n»aon,e of a., 
oreanian,. <^«-/'.Lewi„.B.,ed.,.ohn Wi,ey*So..Ne„yortc„985). 
mutagenesis techniques. 

Such varia.« inCnde *ose p^dnced by „„c|coHde s„baH.u.,o„s 
delcona or addiHons. The a„hs.i..io„., deicions or addi.io„s n.y involve 
one or .ore nucleotides. n,e variant ™ay be a„ered i„ coding „gio„s 
»on-c»ding regions, or bo*. Al.era.,ons in ,be coding reg,ons produce 

oonserv.,iveor„on.conse™„vean,i„o.cidsubs,i„.ions.dele.io„sor 

.d ...ons. Especially preferred a.o.g .hese ar. siien. subsU».ions. addiiio. 

deletions, which do no, .l,er ,he propenies and activities of U,e 
Ncutio-ine „ p,„,.i„ or po„ions ti.ereof. Also especially prefened in ti,is 
regard are conservative substitutions. 

Mos, highly prefe^d are „„cle,c acid nK>lec„,es encoding ,he 
~,ar don,a,„ of .he pro,e,„ having d,e a.i..o acid .«^nce shown m 

%urcl<SEO,ONO.,orti,eex,.ace„„,ardo„..i„ofd.eNeutio.ine<.a™in„ 

scuence encoded by *e d.posi.ed cDNA Cce. Fu,«,er e.bodi™en« 
-..ae an isola.ed nucl^c acid molecule con,p„si„g a po|y„^,^„^ ^ 



wo 98/18921 

2^ PCT/US96/17957 

nucleotide sequence a. least m identical, and n^ore prefc«bly a, least 950/0 
96»/o, 970/0. 980/0 or 99o/„ ident.cal to a polynucleotide selected fron, the group 
consisting of: (a) a nucleotide sequence encoding the Neutrokine a 
polypeptide having the complete amino acid sequence in Figure 1 (SEQ ID 
N0:2); (b) a nucleotide sequence encoding the predicted exti^cellular domain 
of the Neutrokine a polypeptide having the ammo acid sequence at positions 
73-285 in Figure I (SEQ ID N0:2); (c) a nucleotide sequence encoding the 

Neutrokine a polypepnde having the complete amino acid sequence encoded 
by the cDNA clone contained in the ATCC of October 22, 1996; (d) a 
nucleotide sequence encoding the exttBcelluIar domain of the Neutrokine a 
polypeptide having the amino acid sequence encoded by the cDNA clone 
contamed in the ATCC Deposit of October 22. 1 996; and (e) a nucleotide 
sequence complementao^ to any of the nucleotide sequences in (a), (b). (c) or 
(d) above. 

By a polynucleotide having a nucleotide sequence at least, for example 
950/0 "identical" to a teference nucleotide sequence encoding a Neutmkine a 
polypeptide is intended that the nucleotide sequence of the polynucleotide is 
Identical to the reference sequence except that the polynucleotide sequence 
may include up to five point mutations per each ] 00 nucleotides of the 
reference nucleotide sequence encoding the Neutrokine a polypeptide In 
other words, to obtain a polynucleotide having a nucleotide sequence at least 
950/0 Identical to a reference nucleotide sequence, up to 50/. of the nucleotides 
•n the reference sequence may be deleted or substituted with another 
nucleotide, or a number of nucleotides up to 50/0 of the total nucleotides in the 
reference sequence may be inserted into the reference sequence. These 
mutations of the reference sequence may occur at the 5' or 3' tenninal 
positions of the reference nucleotide sequence or anywhere between those 
termmal positions, interspaced either individually among nucleotides in the 
reference sequem:e or in one or more contiguous groups within the reference 
sequence. 
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As a practical maner, whether any particuJar nucleic acid molecule is at 
least m, 95%, 96%, 97%, 9S% or 99% identical to. for instance, the 
nucleotide sequence shown in Figure 1 or to the nucleotides sequence of the 
deposited cDNA clone can be detennined conventionally using known 
computer programs such as the Bestfit program (Wisconsin Sequence Analys.s 
Package, Version 8 for Unix. Genetics Computer Group. University Research 
Paik. 575 Science Drive. Madison. Wl 5371 1). Bestfit uses the local 
homology algorithm of Smith and ^^tcrm.n, Advances in Applied Ma,,en.a,ics 
2:482-489 (1 981). to find the best segment of homology between two 
sequences. When using Bestfit or any other sequence alignment program to 
determine whether a particular sequence is, for instance. 95o/„ identical to a 
reference sequence accordmg to the present mvent.on. the parameters are set 
of course, such that the percentage of identity is calculated over the full length 
of the reference nucleotide sequence and that gaps in homology of up to 5% of 
the total number of nucleotides in the reference sequence are allowed. 

The present application is directed to nucleic acid molecules at least 
90%,.95o/, 96%, 91%, 980/0 or 99% identical to the nucleic acid sequence 
shown in Figure 1 (SEQ ID NO. I) or to the nucleic acid sequence of the 
deposited CDNA, ..espect.e of whether they encode a polypeptide having 
Neutrokme a actwity. Th,s .s because even where a panicular nucleic acid 
molecule does not encode a polypeptide having Neutrokine a activity, one of 
sk.ll in the art would still know how to use the nucleic acid molecule, for 
instance, as a hybridization probe or a polymerase chain reaction (PGR) 
Primer. Uses of the nucleic acid molecules of the present invent.on that do not 
encode a polypeptide having Neutrokine a activity include, mter alia, (!) 

isolating the Neutrokine a gene or allelic variants thereof in a CDNA libraty: 
(2) in situ hybridization (e.g.. "FISH") to metaphase chromosomal spreads to 
provide precise chromosomal location of the Neutrokine a gene, as described 
«n Verma et al.. Human Chromosomes: A Manual of Basic Techniques, 
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P«*.n„n P««, New Vo* ,,,88, 

N«.m>k™e a „RNa «p„s«„„ ta specific „ss„cs. 

Pnrfmed. however, arc „„cle,e acd molecules having „ ,^ 

, " ' ''"^ ' ) " •» -Lie ,c,d se^ence of a,e 

*P<«i.ed CDNA Which do. i„ ftc,, encode . p„i^ep,ide hav,„, Ne„.ok.„e a 
B, -a po,„ havin. .e»„.„c „ acv.^ „ ,„,enL 

2''y Of .he e,.3ce„„,„ do.a„ or of d,e fi,„.,en,d, Ne„^Ki„e „ p^ci., 
2~.-e..edi„3p.„ic*«o.ica,3«a, 

t »f = P^ein o„ cenain ce„s can he 

P^fonned h. nsin, .eagents we,, known and con,n,on„ ,vai,ah,e h. d,e a„ for 

-«™.cenrep,ica,,o„a„.ordea.h..or.„nce,„nn,e.o.^ 

TW.re,a.edpro.e,„ac,,vi,,esaredescrihedin.evaHons„ferencesinU,e 

Background section Of this disclosure above Bripflv u 

collectino K ^' ^" ^'^^y '"solves 

cen-supen.™ c^uinina Ne„.oki„e „ pr„,e,„ 3 candidal 
Polypep.de, or ,2, nonnan^eced ho. ceU..pen,a.„, con.o,, and 

™s«Ke.ec,„„ce,,nnn,h«orv,ahi,,,a«er™cnha,o„o^ 

P-Od Of ...e. S„ch ce,> prohferaUon .odu.,on aCvi«es as can he n«a.nre 

".«..».^eofassa.are„se<.ror.rea,in,nnnor,,™or„^s«s,s 

dtlir """" 

depend '^7"''^ " « "ose- 

;rr"^"""'""'-"=-- "-"-'-p-ehavin. 

2-.ne.pro,e,n3cHvi.,.i„c,nde3po,yp.p.,des.ha.a,soe,h/hi,.„,of 

air r''°^~^'"~'"°^'~ 

"N.ve-descnhed.ssays.adose.depe„den,„^r.A,a.„^.hc<,c,reeof 



W0 5W/18921 

PCT/US96/17957 

aose-dependem acuv„y „ecd „„, be ide„Hca> ,o .ha. of U,. Neu.„ki„. „ 
pro.™, p„r.„b,y. p„,^p,i,. ,,,,„^ ^ ^^^^ 

cxh,bi, su^u^ny .Wardo.^epe„de„ce i„ . ,ive„ acivl., a. .„™pa.d 

ac.,v,.y or „„, n«,re to abou. 25.fold less and. p,efe«bly, „„, „,ore ftan 
abou, .enfold less ac,iv,„ ,ela„ve ,o 4e „fe,cnce Ne„.,oki„e a p™e,„) 

L,ke o.he, „embe« of TNF family, Ne„«,ki„e a exbibils acivio^ on 
le.kocy.es ncluding f„, example ™onocy.es. ,y„,pbocy.es and „e.„„pb,|s 
For d,is reason N«moki„e a is acive in diree,i„g ,be pr„life.„„„ 
*ffe..„.ia.io„.^„i,„.i^„,^^^^„^^^^ Suchae„vi.yis„seMfo, 
-mune e„hancen,e.. or suppression, .yelop^ecion. s«™ cell n,„bi,i.ado„ 

acu,eandeh,on,cinfla™o,yconuoland.rea»ne„„ne„ken,ia. Assays ' 
for n,eas.ri„8 such ae.ivi.y are known in Ae aH. For „an^,e, p„„ ^ 

al. To^nan (1996),- Yonn, e,a,.. J. B^. /«:„„ (,^5, 

Canx«<W,,j«..258(,„y;andSan.ia6o-Schwa..e,./..w^v£^ ' 
Med. Biol 378:1 (1995)."] 

Of con^e, due ,o U,e degeneracy of ,he genenc code, one of ordinary 
*ll „ fte .„ will immediately recognize fta, a targe number of .he nucleic 
acd molecules having a science a. leas. 90%. 95%. 96%, 97%. 98% or 99% 
■denncal ,o nucleic acid se.^ence of .he deposi,«, cDNA or Ae nucleic 
sequence shown in Figure 1 (SE01DNO:l)„il,encodcapolypep.,de 
■havng Neunokine „ p™,.in acivity." ,„ fee, since dcgeneralc vananis of 
*cs. nucleo.id. s«^ences all encode U,e same po,ypep.ide. ftis will be clear 
.0 .he Skilled a.t,san even wi,hou, pe*™in, *e above descnhed comparison 
B-ay. „ wil, be ft^er recognized in .he an *a.. for such nucleic acid 

n.olecules«a.a.no.dege„era.evarian.s...easonable„umbe,willals„ 
e"eodeapolypep,idehavingNeu.rokine„p™,einac,iv,.y. This is because 

«led artisan is My .ware of amino acid subs,i«„o„s .ha, are ei«.er less 
'*ely or no. likely .o significanUy elfec. pro.ein f»c,ion ,e.g., replacing on. 
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aliphatic 3 'crnm,,^ 

^^^ors and Host Cel/s 

P e, prtage, pJasmid, viral or retroviral vector r . • 
vectors may be reDlicatinn . Retroviral 

for propagation in a Jiost. Generallv . . 

™' °NA ,n,„ should b. op«a,iveiy I,nk«i ,„ , 
~, such « u,. ph.,e ,.„b^ p, '° 

e Minoaa j'L promoter, the £ rn/, /^^ , 
IOC promoters, the SV40 earlv «nx i ' ^^^"^ 

... '^ ™""''"'"^*""fnh=rco„u.ta site for, 

■"-.on. ,.™<„.„„„ ,„ P«<». 



As indicated, .he expression vee,o« will ^. 
«l«able marker S,»l, . P'^f^Wy '"cWe a, leas, 



one 
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R.pr«»».ivc ex,.p,e., of appropna-e hos. t,„<,.. ,„ 
^a,ce„.,.c...„,,s.ep,o^.,3„,^,^,,„^^^^^^^^^^^ 
fcnga, cells, such as yeas, cells; cells such as Drosc^i,, S2 and 
Spodop-e. Sf9 cells; am™.l cells such as CHO, COS, 293 and Bowes 

cell, and p,a» cells. App„pHa„ cul^e „edh.„s and c„„di.l„„ 
for .he above-described hos. cells are kno™ i„ ,he an. 

to bac«,ia include pOE70,pOE«0 
»d pQE-9. available „o. OUOEN. Inc.. pBS ve«„„. Phagescrip, 
vecors, Bluescrip. veco,.. pNHSA. pNH,6a. pNH.aA. pNH46A. available 
S„3,aee„c; and pW9a, pKK223-3. pKK233.3. pDR540, pR,T5 

"va.lable,i.„Pha™acia. Am»,gp,efenedcuka,y„,lcvec,orsare pWLNEO 

P^V2CAr.^a.,pXTla„dpSaavailab,efro„Sn..,enc;andpSVr' 
PBPV. pMSG and pS VL available fr^ Pha™,ac.a. Od,er s„„ble vec^ .i„ 
be readily appareni lo the skilled anisan. 

ln.roduc.,o„ of ,he consm.c, in.„ d,e hos, cell can be effeced by 
calc-un, phospha. Weci™,. DEAE.dex,.„ .edia,ed nansfecion, ca,.onic 
i.p.d-n,edi„ed uanafecion, elecopo^ion, ,.nsduc,i„n, ,„fec,ion or o,her 
n.e|h«b. Such ^ed-ods are described in n,a„y s.„dard labo^ory manuals 

■^uch as Davis e, al., Basic Meihods In Molecular B,olojy (1986) 

Tl.e po,ypep,ide „ay be expressed in a modified fonn. such as a fusion 

pro.e,n, and .ay include no, only sece-ion signals, bu, also addhional 
Wologous Wonal^^ions. For insu„.e. a region of addiiiona, an,ino 
-ds. panicularly changed an,ino acids. n»y be added ,o ,he N.,e™i„„s of d„ 
Polypep.ide ,0 improve subiliiy and pe„is,ence ,„ ,he hos, cell, during 
P"nf,ca,ion, or during subse,ue„, handling and s,orage. Also, pepiide 
-Cies „ay be added ,„ d,e po,ypep„de ,„ facili.,e purif,ca,on. Such 
-e.ons «ay be removed prior ,o final p,epara.ion of ,he pol,pep.ide. The 

add„,„n Of pepMc nioicies ,o polypepHdes ,0 engender ,,ecre,io„ or 
"cre,,™,. ,„ i„p„,. ^ ^ ^^^^^ ^^^^^^^^ 

ftnnhar am, ™„jne ,ech„i^„ j„ ,^ ^^^^^ ^^^^ 
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s.ab„,„ purify p„„i„, <o 

°""'""'"*™Py»<l diagnosis, for „a„p,ewhc»U,efi,sio„ 
p™anistobeuse<iasamieo,f„,,n,„ fusion 
araigcn for immunizaiions. In dnig discoverv for 

such as «M has b«„ft^'. 
Puipose of high.,h,o„ghpu, screening " P^n-ona for A= 

See D R ^ '° """"^ ""^™'«s "f ML-5 

;r " " «2.58 ,,9,5) ,n« 

27ft.M59.iM71 0995, 

^ ;^=''"'«*-<»P™«nca„he.^vereda„dp„r«edfro. 

10 extraelion, anion or cation exchanoe 
Chromatography, ph„,pj<,,„„,„^^ 

chromatography aflinitv "J-lraphobic interaction 

g Phy, affinity chromatography, hydroxylapatite ch^matogtaphv 

Ca " r"''^- "--'-^•«^Pe-™nce,„„ir ^ 
chromatcg.p.y ,.„,,c-, is employe, for p„„f,.t,o„. Poiypep 
l««n, invention include nam,^,|y p„rtfi.<, „„h 
--cpr«e<hi..,3„,,„jrc;:i^^^^^^^^^ 

-P'o^atyoticore.a.otichost.incLing flZrr 
«.<.er Plant, msect and mammalian cells ^ 

in a reco^h Dcpcndmg open the host employed 

in a recombinant production procedim. .i,. i 

■ '■""P°'yP=Prides of the present 

~„ayheg,yeosy,a.edormayhe„on.g,ycosy,a..d,„addir; 
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polypeptides Of the invention may a,so include an .nitia, .odif.ed methionine 
residue, m some cases as a resuh of host-mediated processes. 

^emrokineaPolypeptides and Fragments 
The invention further provides an isolated Neutrokine a polypeptide 
havmg the amino acid sequence encoded by the deposited cDNA. or the amino 
acd sequence in Figure 1 (SEQ ID N0:2). or a peptide or polypeptide 
comprising a portion of the above polypeptides. 

Variant and Mutant Polypeptides 

To improve or .„er ,he characris,,,^ of N™«j„e a polypq,M«, 

.0 «,o.e skilled ™ .n ca- be ,o „„vel p„„ei„ „ 

mcMmg dngle »™itfp|e a„,too acid «,bs,inrto„s, detaiom 
add«,ons or «», pro„i„s. Such Biodifed polypep,ides can show e e 
enhanced activity „, increased s.abili,y. ,„ addhion. ftey ^ 

higher yields and show bene, soluWIiiy .he conespondine nam^l 
polypeptide, a, leas, under cernin ptrrificaiion and siorage conditions. 

For instance, for n«„y pr„.in,. t^,^^ ^ exttacellnlar domain or 
fom,(s) of a secreted protein, it is know, i„ ,^ „^ 
nH,r. anrino acids ntay be deleted from the N-tenntnus or Cenntnus without 
substantia, loss of biological functton. For tnstance, Ron et a,., 

2.«:2984.2988 ,1993) reponcdn,od,f,«l KOF ptoteins that had heparin 
bindtng activity even if 3, 8, or 27 amino^tenninal antino acid tesidues were 

missing. 

In the present case, since the protein of the invention is a member of 
■*e ™F polypeptide family, deletions of N.,em,™l amino acds up to the 
Oly (G) residue a, positton 1 91 in F.gure I (SEQ JD N0:2) may retain some 
btologtcal activny such as cytotoxicity to appropriate target cells 
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Polypeptides having further N-termJn^<.i . 

would not be / '"''"''"^ Gly(G)residue 

wou n.. , „ ^^^^^ ^^^^ ^^^^^^^.^^^ ^^^^^^^^^ ^^^^^ 

tha, th.s ..due in ^.elated polypeptides is in the beginning of the 

conserved domain required for biological activities Ho«, 
,^ ^ acij vjties. However, even if deletion 

Of o« „. „„„ ^ ,^ ^ ^^^^^ ^^^^^ 

Of a oo^p,.,. p,o,„, ^ ^ 

::^"^,''*-""'"----«-<'---i.e^j.o.e^ 

Known in the art. "i^^rwise 
-av^g one „ ^ 

«0.»c.of*eNe„^,^,„,,„^^,. „^ H SEQ ,0 N0.2,. „p ,o 

°r''-'''"=«™"*"*--'""-n^Po.y™c,eo,.„e.olJl 
^>^..e..,„p3..,„,..p_,_,„^^^^^^^ 

^v,„,...3.,„o.c,..,„„ce„f^i^es.„„ofSE0,DNO^..^„e.. 
N0.2) W-eved ,o U r^.^ ^cHvi^ of .ke Ne„,™.,„e „ p™„.„ m1 

«-2«5, ,0..«, , ,.,S5. ,3.,«. U ; ^5 ,t I; 



wo 98/18921 

31 PCTAJS96/I7957 

285, 63-285, 64-285, 65-285, 66-285, 67-285. 68-285. 69-285 70-285 7, 
-,.-..73-285,7.-285,75-285.,6-285.77-285.78.285.;;-2: : 

90-285. 9,-285, 92-285. 93-285. 9.-285. 95-285, 96-285 ZllT 
-,.^.«.285,,0,-285.,02-285,,„3.285,,.-285,;„;-2^ 

• ""-^^^ "0-285, n, -285. ,,2-285. ,,3-285 „4- 

S5. ,,5-285, , ,6.285, , ,7-285, , ,8-285, „9-285, ,20-285, ,2,-285' 

- -..285, ,29.285: ,3t 

r >3^^«. .35.285, ,36.285, ,37-285 ,38 

,39^5, .0-285, ,4,-285. ,42.285, ,43-285. ,44-285, ,45-28 J ,:: 

2« 55 2I 
2« 3" • 

2 ■ ,7 no. 

2« 7 28 ■ ' - 
.87.285. ,88-285. ,89-285. ,9.285. .SHO,0 KO. " 

.-in„s of *e p.o,ei„ (Da,«„ e, 

S.nce .h. p^™ p„„i„ , ^^^^ ^^^^^^^ 

c.«.o»s Of C-,™<^ .„i„„ „^ ,„ ^^^^^ ^ • 

=.0 ™y ,p„. 3,,,,^ ^ ^^.^^ ^ 

.-.U.a4. W„,ev„.ae,«,„„„f.«_„_,„„ J J- 
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C-tenn.nus of a protein results in modiSIrion nfi . 
fUnctionsoftheproteinoth °^°—ore biological 

'i^e protein, other b.olog,cal activities may still be ^ 

removed from the C-tenninus Wh.,K P^otem are 

According,. invention 

^^^^^^^ 

J 282, 1.283and 1.284ofSEQIDNO-2 
P°'~ .1.0 ar. p^vided' 

..o..deda„r:::c^^^^^^^^^ 

sequence encoded by .he cDNAcio ^"«'°''"» « "mmo acid 

Oc.obe,22 ,9,6 , T ^'^^^ »f 

•»ber22, '996 where .his pon,„„„cl«lesfio„ , ,o ,9o,„ 
fte amino tem,i„„, or fton, . , ■ > • "° "O """no acds from 

■inus or Ironj 1 lo 1 1 am no acids from ih, r .. 

r------(or.n.comb^,„„::^-::j;- 

C-.enninaide,e.io„,eneodedb..ecnK.c,onein.ed::r:r 
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Poiyn-clecidc. encoding a„ of .he above deieUon polypeptides .!„ „« 

provided. 

Other Mutants 

In addition ,o ,e™„al deletion fo™ of .he p™,ei„ discssed above i, 

-«llbe«co8„i^b,oncoforfin.:y*lli„,beantesomean,i„oacid ' 

sequences of .he Nen^okine a polypeptide can be vaned witbon. sisntfic^t 
of «,e stntctnre or ftnction of the protein. If such differences in 

sequence are contemplated, it should be tenten^ercd that ^ „i„ critical 

areas on the protein which deteimine activi^.. 

Thus, the invention further includes variations of the Neutroktn. a 
polypepHde Which show substantial Neutroktne a polypeptide activ.ty or 
wbreh include regions of Ncutrokine a protetn such as tbe protein polios 
d.seuss«, below. Such mutants .nclude deletions, iMert^ts, inversions 
"peats, and type ,,„bs,i„.t,ons selected according to genetal ntles Icnown in 

-he a„ so as have little effect on activity. Por e;,an,p,e. guidance couching 
how to ntake phenotypically silent anrino acid s«bs«mtions is provided in 
Bowie. J. U. et al., -Deciphering the Message in P™ei„ Sequences. Tolerance 

.0 An,mo Acid Substi»tions,-5c,.„„ ,.7.1306-13,0 (1990), wherein the 
amho. indicate that there are two „«,n approaches for sntdying the totonce 
of an amtno acid sequence to change. TV fttst method tehes on the pt^ess of 
evolution, in which mutations are either accepted or rejected by ™„„ral 
-<«non. The sec«Kl approach uses genetic engine«™g ,„ inttoduce amino 
ac-d changes at specific positions of a cloned gene and selecttons or screens to 
sequences that mainuin functionality 

As the awhors state, these sntdies have revealed that proteins ate 
-pmingly tolerant of amino acid substinH.„„, The authors funber indicate 
whtch amino acid changes are likely to be pennissive at a cettain position of 
protein. For example, most buried amino acid residues require nonpola, 
s.de chams. wheteas few features of surface side chains are generally 
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™,v. sub.™„„„. ^^^^^ 

ai.pta.,c ™j„„ ac,<U Ata. Val, Leu a„d I,c; im^tag. „f ^ 

r««.es S„«, ™, «c.3„,e of U,e ac* resMu. and G,„, .^„„,„„ 

a™* ,e^d„« As„ a«> G,„, exchan,. „f ,h. 6asic ..dues Lys 
".d Arg and replacement among fte a^matic residue. Phe. Tyr 

rSEO m'l"^' '"'"■^•""f'-i- > 
(SHQ .D NO:2). or «.a. encoded .y «,e deposed cDNA. may ke ,0 one in 

one or .o„ of U,e amino acid residues are s„bs«„^ , ,„„^^ 
<.rnon.eonservedan,inoacid -«due (prefe^bly a conserved amino acid 
-due) and such subs.i™ed amino acd residue may or may no, be „„e 

encodedbyd,e,e„e.iccode,or<,i)onei„„«oneormoreof«,e.mi„o.eid 
res,dues mCudes a subs,i.c„, g^up. „ fiii) o« in which .he «,,ac.i,uUr 
domam of u,e p„,ypep«de is (used wid, .no«,er compound, such as . 
compound .o increase fte half-life of ,he polypeptide (for example 
PO|ye*y.ene glycol,, or (iv, one in »hich d. addiriona. ammo aci<. are «,sed 

oa,eex.ce,l„,ard„m.i„of,hepo,ypep,ide,suchasan,gCPc«.io„„gio„ 
pep»de or leader or secreio^ „ , ^^^^ . ^ 

Pur-ica-ion of .he extracellular doma.„ of ,he polypep.ide or a p,opro«in 
-T-ence. Such f.gmen.s. de,iva.,ves a«. a^logs are d^ed „ be wid,i„ d,e 

ft»m .he .eachmgs he^in 
nus. d,e Ncroldne a of .he presen, invemion may .ncludc one or 

n.oreami„o.cidsubs,i„..,ons.dele.,„„s or addi.,ons. Cher from namral 

™«.K».s.hum.nma„ipula„on. As ,ndica.ed. Changes atepreferablyofa 
™no, namre. such as conserva.jve amino acid subs.i.„Uons d... do no, 
s.8nif,can.ly affec, ,he fold,ng or ac,ivi.y of d,e p™.ein (see Table „. 
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TABLE 1. Conservative Amino Acid Substitutions 
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j Aromatic 
1 


rnenyialanme | 




TrvntODhan 




Tyrosine 1 


1 Hydrophobic 


Leucine 1 




Isoleuctne J 




valine | 


Polar 


Glutamine 1 




Asparagine 1 


1 Basic 


Arcinine 1 




Lysine J 




Histidme 1 


Acidic 


AsparticAcid 1 




Glutamic Acid ( 


Small 


Alanine j 




Serine { 




Threonine 1 




Methionine J 


* 1 


Glycine j 



Amino acids in the Neutrokine a protein of the present invention that 
are essential for function can be identified by methods known ,n the art, such 
as site-directed mutagenesis or alanine-scannmg mutagenesis (Cunnmgham and 

Wells, ^.2^^:1081-1085(1989)). The latter procedure introduces single 
alanine mutations a, eveo' residue in the molecule. The resulting mutant 
molecules are then tested for biological activity such as receptor binding or /« 
viiro or in vitro proliferative activity. 

Of special interest are substi tutions of charged amino acids w„h other 
charged or neutral amino acids which may produce protems w,th highly 

desirable improved characteristics, such as less aggregation. Aggregation may 
not only reduce activity but also be problematic when preparing 
Phannaceutical fom^ulations. because aggregates can be immunogenic (Pinckard 
etal., Clin. Exp. In^munol 2:331-340 (1967); Robbins et al.. Diabetes 36: 838- 
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;M07.377 <,„3,. carrier Sys.e^ 

Of ™f „ '""'""^ " Ending 

a .re Lkciy ,„ have s.m,lar cffecB ■„ N«,«i„. „ 
S..es ,ha, arc critical for Ue.«l-reccp,„r b,„di„, can also be d , 

''OS eral. Science 255:306-312 0992)^ 9 m ^^^^2) and de 

™F-rela.ed • . ^ ^^^^ ^^"'^^^'"^ « « a n,ember of the 

TNF rel ted prot.„ fa.i„. . .odulate .,her than co.p.ete,y eh.n.„,, 

b^oicc. ae...es or Neu.C.ne a. p.fe.., ....ons a. Ide i 

~sencod..a™.„oacids,„the^eo„se.eddo.a.n.e 
posn,ons 191-284 of Figure ] (SEQ ID NO-2) „,„ . 
wnhinthisregionwhichareno ^ ^^'^^^^'^ - -'^ues 

gi n Which are not conserved in all members of the TGF familv 

-- n«,o„„,,b.p„.,e«,„, angiogenic activ.,,. .ccordin,,; 
vers,o„ Of ,he ^^>„, „ ^ ^ 
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( ID N0.2), the extracellular domain of Figure I (SEO ID NO-.. • 

.*n„cal. more preferably a, te, 90% or 95% idenUcal aill ™,r 

NO.>,»da.„,„.„,.,„„^„,„,^^^ ™ 

-dsand™„prefe„b,ya,.eas,50«,i.o.cids. 

By "./.sWanV for «vopclypep,id« 
P-duced by eornpann, .he amino acid sequences of ,he ™ 
usiii£ the B,n« , '*° PO'yPtplides 

or 0„,x. Ge„e„cs Compmer Group, Unive^ty Research Park 575 Sc 
DHve. Madison, W, «7n) and d.e def.U, se„i„^ f„r de.^ 

^'^^"-'--'-'o....oH..ofsJa:czir " 

;r-'^--*-~..'so.or.„d.hebe:r:r^ 

«m,Janty between two sequences. 

By ^ polypeptide having an an^.no acid sequence a, least for , 
95% "identical" to a referen.. "'""P'"' 
reference a„,.„o acid sequence of a Neutrokine a 

polypeptide is intended tha» th« 

ide„,ica, ,0 ,he r ""'^"^P* « 

"Ci.de„p.of,vean„„o,cida„e„«oa,p„^,„„^^^„^ 
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ob«i„ a po..pep,ide havi„, a. a.,„„ acid ae,„.„ea a. ,5V. id^-ila. u> a 
referee ami.o acid s^ueace. up .„ 5./. „f u,c ami«, acid residue i„ *e 

ref.re.es^„c„c=™ybede,e.cdoraub.i„M„i«,a„o*c,a.^ 
nu„,bc of a™„ acids up ,„ 5-/. of «,c ,„ul a™i„o acid residues ,„ d,e 

-fere„«sc,u«,ce™ybei„se„ed,m„d,crcfercuccsc,uc„cc. TTcsc 
a..en„io„s of .he .fe,e„ce se,ue„ce occur a, .he a.i„o or cart,oxy 

.e™ina,posi,,o„sof.,,erefere„cea.i„oacidse,„enceora.^.ereBe»ec„ 
*ose ,en».a, posi.io.s. i„e.pe„ed ei*er individual., a.o„. residues i„ d,e 
scuence or in one or „K,rc comiguous groups v,i.hi„ d.e reference 

sequence. 

90-/ " "^'VPep-ide is a. ieaa, 

96./., 97./., „ ^^^^ ^ 

scuence Shown ,nF„ure , (SE0.DNO:2)or,„«.a™i„„,c,dae,„e„ce 
«codedb,dep„si.acDNAc,onccanbede«n„i„«,conve„,„^„,^i„, 
known compter progran. such d,e Bestfi, progran, (Wisconsin Sequence 

Kesearch PaH. 575 Science Wvc, Madison, W, 53,,,, When using Bes ^ 
or any od,er science a,ig„.en, prog.. ,0 deiennine whed^r a 

«,u„ce.s,for.ns,a„ce,,5./.ide„,ica„oa,eferenccse,u««accordi„g.ou,e 

Presen„„ven.ion,.epara„e.e..a„se.ofco„...s„chd,a.d.epeJ.ge 
Of .den,.^ is caicuiaicd over *e «d, iengd, 

«^encc and .ha, gaps in homology of up ,0 5-/. of 0.e ,o,a, number of an,i„o 
-.d resKfues in «,e ,.fe«nce sequence a« allowed. 

weiah, "^r" """^ ^' « " 

nrarker on SDS-PAOE gels or on „«,lec„,ar sie« ge, 

•«.ng mchods well known ,0 .h«e of skill in fte a„. 

AS descHhed in deuil hclow. d,e polypep«des of .he p„sen. inve„..o„ 
can a «. beused «, raise polyclonal and monoclonal .„,ib«,ies, whrch a. 

-ftLnassays for de.ec,ingNeunol,ine„pro,ei„ expression as described 
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yeas, «v„.h,W,,3,e™ ,„ ..ap„„- Ne..r„ki„ a prcein .i^i„, 
wh,cb are also candidal a.o„,s,s and .„„,o.is,s ^or^, .„ ,^ ^ 
.nv»,.o„. T^e nvo hybrid sys,™ is described ,„ Fields and Song 
Nature 340:245-246 (1 989). 

Epitope-Bearing Portions 

m anofter aspec fte i„v™,i„„ p„„y,;3 „^ 

co„^nsing,ncpi,ope.b.ari„gpo„io„ofapo,ypep,id.of,b=i„v»,io„ The 
ep-ope of , bis polypep-ide po„ion is an .„™„„,e„,. „ „^ 

a P0.^ep.ide of ,be invention: .n -i^n^nnogenic eprtope" is defined as a 

pa« of a pr„,e,„ ,ha, e„ci,s an aniibody response When *e „ho,e pro„in is 
.he.n,n,„„„,,„. On,beo,herha„d.aregio„of.p™ein.o,ec„,e.o„biehan 
-..body c» bind is defied as an ".niigenie epi,„p,.. „„„^ ^ 
■n-unogenie epitopes of a protein gene«,ly is ,ess ,ban .he number of 
antig^ieepiropes. See. for ins«„ec, Ge,sen e, „^ 
«/:3998- 4002 (1983). i/o/i 

As .0 , he Selee,ion of peptides or polypeptides bearing an a„„ge„ic 
ep„ope^.e., .ha, contain a region of a protein molecule to which an ant.^ody 

can b.nd,, i, is icnown in ,h ba, relatively sbon .yntbetic pep„de, 

^ nnnitc part of a protein sentence are totninely capable of elici„„g an 

S«el,ffe. J. C, Sbinnick, T. M.. Green, N. and Leanter. R. A. (1983, 
■■An„b«iies tba, reac. with prede,e™i„ed sites on proteins". Sc/e„ce 
21^:^.^. Peptides capable of eltctng protein-reacive seta are fi.,„ent,y 
represented in the printary se,„ence of a protein, can be cba,.cterieed by a se' 
o s^tple chentical rules, and are confined neither to intntnnodonttnan, reg.„„s 
of .mac. proteins (i.e., immunogenic ep„opes) nor to the antino „r carboxy, 
•«™.als. Antigenic epitope-beanng pepttdes and polypeptides of the 
-en-ion a., thetefot. nsefid to tatse antibodies, htcluding monoclonal 
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■nslance. Wita .M/., Ce// 57:767-778 (19S4) at 777 

™. n»« p.fe„M, ke^een ahou, ,5 „ abo„. 30 a.i„„ aci<,s co„,a.„ed 
-v.*™ .he an,™ .cid se,„e™:» „f a polypeptide of ,he mve„,i„, 
No„.W,i., exa.p,« of a„.i,e„ic po„pep,*s o. pep«d« ..a. 
'0^. N...ok.. specific a„.i,odie. i„c,„de: a po,ypep,ide c..p,i.i,. 

-.ncac,d.s,d„e.«o„a.„„P,en5.o.,,o..^M7i„Pi^„,,^^^^^ 
N0.2,: a polypeptide compri™, 

about Tyr 163 in Figure 1 (SEO ID Nr>o\.. , 

acid,..iH , *^''®''°-2>''P°'W''"o„,pnsi„8 amino 

»d t^tdues ftomabottt ,7, to abott Pi. „4 in Pi,„„ , ,sEp ,^ ^o,, 

«deco„,pH.,„,a™i„oacid..d^^^ 

Zr r ' '''' " ^ — * -'-^^O 

...dues front about Se,27i to abont P„. a7S i„ Rgnre , ,sBQ,D>,0.., 

« «,,„^, ,..e ^ ,„ . ; 

Of the Ne„.„i,.„e „ p,„,ei. by ^ of ..e W„.Wo,f ant..e„.c 

>ndex, as shown in Figure 3, above. 

ntc epitope-beaHn, peptides and poiypept.des of the invention ntay 
^P^^ucedbyanyeonventtonaimea.. See, e... Hougbten. 09M, 
Gene,., ntetbod fo, the ,apid soiid-pbase syntbesis of ,.„e n„„be,s of 
pep-tdes: specificity of antigen-an^^y i„t.„etio„ at tbe level of individual 

^c..„,.„,^, .«„:5,3I.,35; .bis ...ultaneous 
Muhtpie Pepttde Sj^tbesis (SMPS)- process is ^«,er described ,, U S 
PatentNo.4,63UII toHoughtenetal (1986). 

^'"•°<»-''«""iPep..desandp„,ypep„desof,bei„v.ntionareused 
<o .nduce antibodtes according to ntetbods „en knov™ i. ^e art. See for 

;7;-^"'''""'"'-"-^*"--M.p.;a,ow.M.„a,P,« 

Z, "'^ » Gen. V,ro, 

«:2347.2354,„85,. '".".unogenic epitope-bearing pep.,^ ^f 
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comp^nds) . a .opo,„,ic„ e,uiva.e„, of u,e ep.„p. <i , ^ 

«.e) of a„ a„.„«^ „f ^ ^ * 

^,^»U,y71 to Houghten, R. A. et al. (J 996) on 
"s.n sue. „,„„p.p,,, ^ 

'~ -""o-nely by these .e,h«,.. 

Fusion Proteins 

M one of*,, ,„ a,e an „„, app,ec«,e, Ne.„.k,„e a po,ypep,„es 
ome p„»,. ^e,,,™ a„. ,be ep„„pe.bea„„, f.,„e„,s .e.eof Z J 

Ugu;, resulting m chimeric nolypentide^ Ti,«- ^ • 

„„.^ . ^ ^P^P'"'"- ^«se fusion proteins facilitate 

:T:r^"^'""'"~«--"v,vo.™.ba»b.e„..^,e, 

^^o,ypep.,* a„, ^^^^ 

Nature 331:84-86 nQ««^^ r -"necxer et al., 

^e ,0 ,be „G pan can a,.o be emc,e„„n an, 
o,be, ™„,ec„,e. ,be ^^^^^^ ^ ^^^^^ 
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protein fragment aionc(FountouIakise7«7/ « . 
(1995)) ' ^7^3958-3964 



The present inventors have discovered that Neutrnt 
^ ^ene expressjon can be detf^nt^A • 

'iiijune system tissues or bodilv finiwr ^ 

^ J nus, the invention orovideQ 
expression lev., of u,eoe„.e„«„,. , ""-o'ves n,«s„ri„g 0« 

-»-eor«.„r::::::r'^."--'"— 

s.„<ta,<, ,-s ^..ea.ve of a„ J ~" "> 

ot an immune system disorder 

In particular. i,,s believed that cenain tissues in „„ 

P rea lo a coiresponding "standard" level F..r.K . 

--^-.Me.,se„,p,.™,.,„,:;~ 

with such a cancer when. ° 'P'"^' from mammals 

-.v,.,.e:r °"'""'°""'™"'~---spec,es 
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.^dard N™.„ki„e „ ,e„e expr«si„„ ,ev.,, whc^by an i,K„a. ordec^e 
■n .he gene exp«ssion level compared ,o ft. standard i. Mciv. of » 

immune system disorder. 

Whe« a diagnosis of a disorder in .he im„„„e sys,e„,. ,„e,„di„g 
d^gnosis of, ™nor, has already been „.de according .o convenii™., 
meftods, Ae presen, invemion is useful as a prognostic indica-or. whereby 
paoems exhibiting enhanced or depressed Neu«,ki„e „ gene expression wi„ 
experience a worse Cinica, ou.o™e revive ,o pa,ien« expressing .he gene a, a 
level nearer the standard level. 

By -assaying d,e expression level of ti,e gene encoding U,e Nen»okine 

apro„i„"isi™endcd,uali,.tively„r,u.„ti«„ve,y.easu,ingore«in»ting • 
.0. level of ,he NeuuoWne „ protein or *e level of d,e n«NA encoding ^ 

Ncutrokine <x protein in a first biological santple either directly (e g by 

detcnninutg or estin^ting absolute proton level or n«NA level) or relatively 
(e.g., by co^panng to the Neutrokine a protein level or nrRNA level in a 
»«.ond biological sa^pte). Preferably, the Neutrokine a protein level or 
n*NA level in the btological sample is nteasured or estintated and 
compared ,„ a standard Neutrokine „ pr„,e„ level orntRNA level the 
standard being taken front a second btological sample obuined from an 

-vidual no, having thedtsotder or being detet^inedby averaging levels from 
a population of individuals not having a disorder of ti,e immune system As 

be appreciated in the art, once a st^dard Neutrokme a protein level or 
-nRNA level is known, i, can be used repeatedly as a standard for comparison 
By "bK.logica, sample" is intended any btologtcal sample obtained from 
an tndtvidual, body fluid, cell line, tissue culture, or other source which 
contains Neutrokine a protein or mRNA. As i«iica,ed. biological samples 
■nclude body fluids (su* as se„. plasm., urine, .synovia, fluid and sptna, flutd, 
whtch contain ftee ext,«clh..ardomams of the Neutrok.ne „ p,„,e,„, .mmune 
system tissue, and other tissue so„ces found to express complete or free 
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Me.hods for „b,ai„i„8 .issue biopsi^ a„d body fluids ft™, ^ „.„ 

known i„ ,be a«. Wh« biological san^l. is ,„ i„c.„dc ™RNA. a «s„e 
biopsy IS the preferred source. 

The present invention is useful for diagnosis or treatment of various 
immune systcm-rclated disorders in mammals, preferably humans. Such 
disorders include but are not hmited to tumors and tumor metastasis 
infections by bacteria, vinises and other pa^sites, immunodeficiencies 
.nflammatoo^ diseases, lymphadenopathy, autoimmune diseases, and graft 
versus host disease. 

TOUI cliuhrRNA can be isolated from a biological sample using any 
su.,able ,ech„i,„e such as ,he sin,le.s,ep guanidinium.d,iocyana,e.phenol- 
chlorofo™ method described m Chomczynd., ^ Sacchi, Aral. Biockem 

.56-159 (1,87). Uvels of mRNA encoding theNeut^kine a ptotein.., 
then assayed using any appn,pria.e method. These include N™*en, bio, 
»«lys.s, SI nuclease mapping, the polymet^^e chain .«,c.i„„ ,pcr) averse 
transcriptl™ in combination with the polymerase chain tcacion (RT-PCR) 
»d reverse transcription in comb.nauon with the ligase chain reaaion 
(RT-LCR). 

Assaying Nemrokmc a protem levels in a biological sample can occur 
ustng antibodybased techniques. For example, Neutt^kine a ptotein 
cxpt^sion in tissues can be s«,died with classical imm„„oh,s,olog,cal methods 
(J"lkanen.M., CeU Biol. W.-976.985,1985);,alkanen,M.,«a/ J 
Ce«. BM. /»H087-3096 (1987)) Other a„t,body.based methods useful for 
detecting Neutrokin. a protem gene expression include immunoassays such as 
■he en^e Itnked immunosothent assay (ELISA) and the radioimmunoassay 
(WA). Suiuble antibody assay labels at. known i„ ,he an and include enzyme 
labels, such as. glucose oxidase, and tadioisolopes, such as iodine 
-rtxmf'n sulfur(3>S), tritimn ,>H), indium (-.„,, and technetium i-Tc) 
and fluore«xm labels, such as fluorescein and rhodamine. and biotin 
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ESR. For X-radio.r»ni, • ^'^^diography, NMR or 

-."ial dcectabk by nuclear ' "'*<'-°P»1'« ™<.s,a«:c. or a 

Masson Publishing Jnc. (1982)). A- Rhodes, eds., 

Nonroktae a-pr„,ei„ specific an.ibodies for use i„ u,e 

■-.o„ca.be.iseda,a.„s,.bei„,ac..eu.„,.„ rZ 

polypeptide r„^.„,^„„, "'""-P'o.e.noranan.i^i, 

• "* "'"""O "ogefter wirt a canjer 
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" " <" 25 »mi»o aci*,. wi,ho„ a cani„ 

. fo, exan^le. Fab F(ab,2 fna,™„«, ^p,,,. 
b.nd,„6 ,„ No„,™ki„e „ p^cn. Fab and F^S frag™^,^ ,ad< u,. Fc 
fra^men, of i„.c, antibody, dear ™o,e ^pidly cTcuWon. and ™y 

have less non-specific ,i«ne binding of an in«, an.ibody OVab, e, a,., . M,c/ 
^V:316.32S (.983)). Uns, U.ese f«g„,e„« 
The antibodies of «,e p„se„, i„,,„j^ ^ ^^^^^^^ 

vane,, of „ed.«.. For c„n,p,e. ceUs exp..,n. ,be Nen,™,i„e „ p^ein o. 
an antigenic fiag^en, ^ 

.n*.ce .be prod„c,,o„ Of se. con.„ing polyclonal antibodies, a p^fe™. 
mchod, a prcpa^ion of Nentidcinc a p„„i„ is p^, 3^, puHfled ,„ 
™de, ,, .bs:a„,i3,„ free of nauna, con,a™ina„.s. Sncb a p,ep..,io„ is «.e„ 

.».rodnced,n,„an«,in„| in o^er-op^ducpolyclonalantis.™ of greater 
specific activity. 

in .be n»,s, p,«fe.«, „e,bod, .be a„tib„d.es of.be presen, i„ve„«„„ 
- n^onoclona, a„„^o.,es (or Ne„.o«„e „ p™ei„ b.nding «.g™e„« .bereoO. 
Sue n,™,oc,ona, a„„bod,cs can be prepared «i„g bybridoma technology 
Koh,er«„,, ^,a.re2S6:49S (19,5, Kab.ere,»,„ Eu..,. ,,3, , 

0976); Mbler e. al„ Enr, J. ,,,,, 

5trr''"°"'''-''''''^"''"™"-^'-^'''-'^^.<''«>)pp. 

«3-68, ), ,n general, snob procedures involve in,n,unl.„g an animal 

" 

a Neu.o.,ne . pro,ei„.e,p.ssing cell. Sni.ble cells can be recogni^d 
h *e,r capacio, .0 bind an,i.Ne„.ro.i„e a p,o,ei„ antibody. Sncb cells ™y 
be c^re, ^ ^ ^^^^ _ ^^^^^^^^ 

c».n« cells in Earle. modified Eagle's .edi™ s„pp|,„„,^ 

bovne ser™ (inae.iva.ed a. ab„„ C). and supp,e.en.ed >viti. abon. ,0 g. 
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of nonessential amino acids, abou, 1,000 U/ml of penicillin, and about 100 
Mg/ml of streptomycn. The splenocytes of such mice are exti^cted and fiased 
with a suitable myeloma cell Ime. Any suitable myeloma cell line may be 
employed in accordance with the present invention; however, it is preferable 
10 employ the parem myeloma cell line (SP20), available from the American 
Type Culture Collection, RockvillcMao'land. After fus.on, the resulting 
hybridoma cells are selectively maintained in HAT medium, and then cloned 
by limning dilution as described by Wands et al: (Gastroenterology 
80:225-232 (198,)). The hybridoma cells obtained through such a selection 
are then assayed to identify clones which secrete antibodies capable of bindmg 
the Neutrokine a protein antigen. 

Alternatively, additional antibodies capable of binding to the 
Neutrokine a protein antigen may be produced in a two-step procedure 
through the use of anti-idiotypic antibodies. Such a method makes use of the 
fact that amibodies are themselves antigens, and that, therefore, j, is possible 
to obtain an antibody which bmds to a second antibody. In accordance with 
th,s method. Neutrokine a-protein specific antibodies are used to .mmun.ze an 
ammal, preferably a mouse. The splenocy.es of such an an^al are then used 
to produce hybridoma ceils, and the hybridoma cells are screened to identify 
clones which produce an antibody whose abihty to bind to the Neutrokine a 
protein-specific antibody can be blocked by the Neutrokine a protein amigen 
Such antibodies comprise ami-idiotypic amibodies to the Neutrokine a 
protein-specific antibody and can be used to immunize an animal to mduce 
fonnation of f^irther Neutrokine a protein-specific amibodies. 

It will be appreciated that Fab and F(ab-)2 and other fragments of the 
amibodies of the present invention may be used according to the methods 
disclosed herein. Such fragments are typically produced by proteolytic 
cleavage, using enzymes such as papain (to produce Fab fragments) or pepsan 
(to produce F(ab')2 fragments). Alternatively, Neutrokine a pro.ein-bindmg 
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fragments can be produced through the application of recombinant DNA 
technology or through synthetic chemistry. 

Where m vivo imaging is used to detect enhanced levels of Neutrokine 
a protein for diagnosis in humans, it may be preferable to use "humanized" 
chimeric monoclonal antibodies. Such antibodies can be produced using genetic 
constnicts derived from hybridoma cells producmg the monoclonal antibodies 
descnbed above. Methods for producing chimeric antibodies are known in the 
art. See, for review, Momson, Science 229:1202 (1985); Oi et al., 
BioTechnigues 4:2U (1986); Cabilly et al., U.S. Patent No. 4,816,567- 
Taniguchi et al.. EP 1 71496; Momson et al., EP 1 73494; Neuberger et al.. WO 
8601533; Robinson et al.. WO 8702671 ; Boulianne ./ al.. Nature 312:643 
(1984); Neuberger ei al., Nature 3 J 4:268 (1 985). 

Treatment of Immune System-Jtelated Disorders 
As noted above, Neutrokine a polynucleotides and polypeptides are 
useful for diagnosis of conditions involving abnormally high or low express.on 
of Neutrokine a activities. Given the cells and tissues where Neutrokine a is 
expressed as well as the activities modulated by Neutrokine a, it is readily 
apparent that a substantially altered (increased or decrea.«d) level of 
expression of Neutrokine a in an individual compared to the standard or 
"nornial" level produces pathological conditions related to the bodijy 
system(s) m which Neutrokine a is expressed and/or is active. 

It will also be appreciated by one of ordinary skill that, smce the 
Neutrokine a protein of the invemion is a member of the TVT fam.Iy the 
extracellular domain of the protem may be released an soluble form from the 
cells which express Neutrokme a by proteolytic cleavage and therefore, when 
Neutrokme a protein (pantcularly a soluble fonn of the extracellular domain) 
IS added from an exogenous source to cells, tissues or the body of an 
individual, the protein will exert its modulating activities on any of hs targe, 
cells of that individual. Also, cells expressing this type II transmembrane 
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receptor-beanng target cells. 

Therefore, it wil, be appreciated that cond.t.ons caused by a dec 
the standard or nomial level of Neutrokine « ■ • ' 

^"^^°'''"^« activity in an individual 
particularly disorders of the i„,naune svstem . k 

expressing the complete protein) Thus ih. ■ 

' '"^«"*'on also provides a meihnH 

aJso modulate ang ofienesis in aW/i;,- 
Neutoknie a My be employed as a« an„.„eovasculari2i„„ » 
»n.ors. Those of slc,|| ,„ ,„ 

whereHoo.ve«e,p™,<re..,o„.„„J,j;:~'"*-'-- 
■«--o..Wa...es.ar„,e: a~^^^^^ 

microbicidal leukocytes Nentmi, 

".^.e. a.o..„..e .seal a^, T ""'^ 

™y also be employed losiimulatewo^jj^. . , 

debris clearin.»„H "a 'he recnii.mem of 

"'"™6.ndc»„ee„ve.iss„ep™m„„„„„fl,„^ 

-ma»e.,We„.„.„e„maya,s„beemp,„yed.o™,i::r 
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N««r„k,„e „ a.„ ^^^^^ ^^^^ 

d.s.,„c.,ve <.„c,on of ^ ,^3. ^^^^^ ^^^^^ 

-.u,a,c he^a-opoies., ^ acva.lon and .,ff„™,,,„„ „f 

n>«b,l,za,.„„. Ne„.™«„ „ a,s„ b. ^,oyc, ,o .^i, 
J^ormulations 

purpose, he™ ,s ^ de,en„i„«, ^ co„jden,.io„s 

^ AS a g«c™, p,oposWo„, fte ,0., pha^acemicany effective a„„.„, 

2-.o«.M^^da,.„,„.,,,,3.ofpa.,e„,.od.we,^,a,C 
-«ed above. .e suBJee, ,0 „e.pe.,c d.se.«o.. Mo« p^^^ 

M.*^„.,oabo™.„,^^„.,i^„,^, i„,ec„o.pe,da.„., 
~3 s„be„,a.eo. i„^.o„,,, „^,„^ ^ 

ceded .0 obse„e changes a„d d,e i.^, fo.,<.i„, 
■o oceu, appear ,0 va^ dep.„dta, o„ ,he desfred .fl«,. 
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pharmaceutically acceptable caiTier" ie 

^"mti^l^sysun,,,, Suftableexa„„, , ""•"""ercd by 
™ "^P'k of suslaiiKd-releasB 

Sdmina-ethyj.L.gJutaniate (Sidman U M ai » , 

(J982)).ethyle„evi„yIace,ate(R.Langeretal Id. . 

i,„j . '-«"gcr et aj., Jd.) or poJv-D- (.\ -x 

hydroxybutyric acid (EP 133 oro, o . ' P 'y (-)-3- 

. ' ^"^*^'"^d-release Neutrokine a 

polypeptide composiiions alsft .n.i ^ . ""[OKinea 

WSA) ,2:m».m2 (,985). „w " " ■ ^"-^ 

^ EP 36,676. EP 8S,CM6; EP ,43.9.9- EP 

".544,545; and EP 103 r. . ""S- ".185,045 and 

"Oitrokme a polypepijdt iherapy. 
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For parenteral administration, in one embod^ent, the Neutrokine a 
polypeptide is fonnulated generally by m.xmg at the desired degree of 
punty, in a un.t dosage injectable fonn (solution, suspension, or emulsion) 
w«h a pharmaceutically acceptable earner, i.e.. one that is non-toxic to 
recipients at the dosages and concentrations employed and is compatible with 
other ingredients of the fonnulation. For example, the formulation preferably 
does not include oxidizing agents and other compounds that are known to be 
deleterious to polypeptides. 

Generally, the fonnulat.ons are prepared by contacting the Neutrokine 
« polypeptide unifonnly and intimately with liquid earners or finely divided 
solid carriers or both. Then, if necessaty. the product is shaped into the 
des.red formulation. Preferably the earner is a parenteral earner, more 
preferably a solution that is isotonic w,th the blood of the recipient. Examples 
of such carrier vehicles include water, salme. Rmger's solution, and dextrose 
solufon. Non-aqueous vehicles such as fixed oils and ethyl olea.e are also 
useful herein, as well as liposomes. 

The carrier suitably contains minor amounts of additives such as 
substances that enhance isotonicity and chemical stabihty. Such matenals are 
non-tox,c to recipients at the dosages and concentrations employed and 
•nclude buffer such as phosphate, ctrate. succmate, acetic acid, and other 
orgamc acids or the. salts; antioxidants such as ascorbic acid; low molecular 
weight (less than about ten residues) polypeptides, e.g., polyarginine or 
tnpeptides; proteins, such as sen.m albumin, gelatin, or immunoglobulins- 
bydrophilic polymer, such as polyvinylpy^olidone; amino acids, such as 
filycme, glutamic acid, aspanic acid, or arginine: monosaccharides, 
disaccharides, and other carbohydrates including cellulose or its derivatives 
glucose, manose, or dextrins; chelatmg agents such as EDTA; sugar alcohols 
«uch as mannitol or sori,itol; counterions such as sodium; and/or nonionic 
surfactants such as polysorbates, poloxamers, or PEG. 
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. c„„ce„,..io„ of abou, o. ,„ ,„o 

» PH of abou, 3 ,o 8. „ win ba „„d.,^o«l ,ba, *e „sc of cemjn of *e ' 
foregoing cxcipi»u, came„, or stabilizers „i,l „si,l, ,„ fte formacio. of 
Neulrokine a polypeptide salts. 

Neatrokine a polypeptide to be -sed fo, therapeutic adn„„,s,rati„„ 
must be sterile. Steniity is readily accomplished by fil.„,ion .h™,^ 
filtration n,e™b.„e., (e.g., 0.2 micron memb«,es). •n.et.p.f.ic Neutrokine a 
polypeptide co™p„.,i,io„s generally are placed into a c„„ui„„ having , 
access port, for example, i„,„venous solution bag or vial having a stopper 
pierceable by a hypodemiic injection needle. 

Neutrokine a polypeptide ordinary „i,| be stored ,n unit or ntUti- 
dose containers, for example, sealed ampoules or vials, as an aqueous solution 
orasalyophili^dfonnulationforreconstitution. As ,» exatnple of a 
lyoph,l.ed fonnu,at,„„, lO-ml vials are filled with 5 ml of sterile.f,l,e,«, ,•/. 
(w/v) a,ueous Neutrokine a polypeptide solution, ^ the tesuhing mixture is 
lyophilized. The infusion Solution is p,.p«d by t^constintting the 
Iyophiliz«l Neutrokihe a polypeptide using bacteriostatic Water-for- 
Injection. 

The invention al.s„ prov.dcs a phannaceutical pack o, k„ comprising 

one or more containers niled with one or more of the ingredients of the 
pharmaceutical compositions of the invention. As.sociated with such 
containercs) can be a nottce in the fo™ prescribed by a gove^mental agency 
regulatmg the mamtfaentre, use or sale of pha™aceu,icals or b.ological 
products, Which notice .fleets approval by the agency of manufacture, use or 
«.le for human adn,m,s,rat,„n ,n addition, the polypeptides of the presem 
mvennon may be employed m c^tjunction w„h other dterapeutic c«npounds 
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"gonists - Assays and Molecules 

The invention also provides a method of screening 

--^-sew..en.anceor.o..ea.onZ^^^^^^ 
-h a. its interaction with Neutroicinc a bind" " " 

^es. An agonist IS a compound which increase, .h. . . 

Nn-irokineniv, ^ ««l complexes of 

"TOKine o bound 10 the receptor or oiher hi„ji 

the NejutrokiiM- rv ««i '"mean. A/ternatveJy 

"irokine a polypeptide may be bound to a soJiH 

r"'--«-^"--.o„ee,,.rebo::o::r^'''^' 

--a„<.c.r,e.r.e..c„r.„,,„™,,_J'"-'""— » 

coj:!:::"""~'°'-"-»-"«3ee„o,.r 

™' wi* ,3bew^e„„„k,„e „ J r 
« .n debased to*„, ofbe labeled H. H . ' 

---....e.,».o„uj„,.j2::t-j^^^^^ 

>'e-'"ne.bi.<,™,eco,e,.e.o.„j;;:rT"^ 
Molecules that hinH "''^'y'" good antagonists. 

U1C5 mat bind wel and elicif 
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ronow„, ,„.e.c,„„ <,f ^^^^ ^ ^ ^^^^^ 

-y be useful in U,is .gard Wude bu. are „o, „„i,ed ,„ AMP 

cycla«. ion cha™,e, or ph„sph„i„„si«de hyd™,ysis seeo«i messenger 

systems. 

Another exan^le of a, assay for Neu«,ki„e « an«gonis« is a 
eon,pe,i,.ve assay U., combines Neu^ine „ and a p„en,ia, a„,a,„nis, wi«, 

men,Wbound^,or molecules o„^„,ina„,Ne„.oi<i„e„^,or 
-oleeules under app™pHa.e c»,di,ions for a con,pe,„ive inMbiiion assay 
Neu^o^in. a ean ^ ia,«,, ^ ^^^^ ^ ^ ^ ^ 

Neu,rol.,ne a molecules bound .„ a recep,or nK.lecule can be declined 

accurately ,o assess .he effeciiveness of U,e p„,c„,ia, 

Po.en.ial antagonist include sn«ll ^ganic molecules. pep,ides 
Po.ypep.ides and antibCies «.a, bind .o a polypeptide of ,he inven-i™ and 
.he.eby„hjbitorex,.ng„ishitsac,ivity. Potential antagontsts also may be 
-II organic molecules, a peptide, a polypepttdc such as a closely related 

-ptor molecule. «.hout i™,„cing Neuttokine a induced activities, .hereby 
preventing the aaion of Neut^kin. „ ,y „„„,,„^ ^^^.^ ^ 
binding. 

Otherpotential antagonists include am.sense molecules. Antisense 
2»°">«y can be used to control gene expression through antisense DNA or 
RNA or through tHple-helix fo^ation. Ant^ense techni,ues are discussed for 
example, in Okano, J. Neurochem. 56- 560 ri99IV -ni ^ 
Am sense Inhtbito. of Oene E,p„ssio„. CRC l^ss. Boca Ra,on, FL ,„ss) 

Tnple helix fonnation is discussed it, for i^^nce Lee et al . Nuclcc Acds 
Research 6: 30,3 ,1„P, Cooney et al.. Scence 24 1 : «e onsy. and Oervan 
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et a].. Science 25 J : ] 360 n QO n tu ^ 

Polypept.de Of .he present invention .ay be used to des" 

. '° ''O base pairs in Jength. a DNa 

oligonucleotide is designed tnh,..« , 

esigned to be complementary to a region of the nen. 

'"volved in transcription thereby preventing tr. 

ofNeutrokinea Th. , ' ' "'"^ production 
.RNA ■ o"^onucieotide hybridizes to the 

•«RNA,«v;vo and bJocks translation of the mRNAn,n. . • 

« polypeptide Th.nr , . ' "'^ '"^^ '"°'«^<^"Je mto Neutrokine 

ypept.de. The oligonucleotides described above can also be d.. . 
cells such that the =«t;o ^ delivered to 

that the antisense RNA or DNA may be expressed in 
production of Neutrokinea '^^P^^^-d in v.vo to .nhibit 

-seas., i...... "^--i"-". 

"''^"'''"^"'^"-dependent diabetes Th. 

produce™ of*, ^„„,„ "J" «».r 

H ^ °'°*^ca» h'stamine-roediated allergic reacfionco ^ 

^ reactions and immunological 
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an. ..o„ Of ,„ a „„.^ ,,,, ^ ; 

J.a.e „3crop.3,e pop„,3„„„, ^ 

.nfl.™™.oo- p„„„„„a^ ,i,ea.es a. associated „iu. s.,„es.a„„, of 

~» ■'.""-ion Of „o„oc.. . 0 
Jflca«n„,,,^,„^„^^^„^^,^^^^^__^^_^^^^^^ P 
-h.opa«„c». 'T."".a.o„,s,s.a..ee™p,„,ed,o.„.erfe„„i«,^. ' 

-y^=e.p,o,e..opr.v«,u„«a™.,i„„. 71.e a„.,o„.« „a, a.le 

ac »n,„,a„o„ ,„ u,e 7,e a„„« „ay .,ao be employed ,o «a, 
-P-,.a.ase.e„,_,^,„,„,^„^^^,.^^^^^^ - 
asthmatic lung. 

«es agains, Ne..„ki„e a .a, be e.p,„,ed ,„ bind ,o and 

2- N.„»ki„e „ aciv^ ,„ ,,3, ARDS, by p,eve„«„, i„„,„«„„ 

neutrophils into the luno after iniurv tk- . 

antaeonists may be employed in a 
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Chromosome Assays 

Tie nucleic acid molecules of ,he pr«c„, j„va„j„„ 3„ „^ 
ci„o,.»me,d««mca«on. The sc,„c„cc is s„y „^e.ed ,„ and can 
hybridize wift a pa„ic„,ar tecarton on an nKiividual hun,a„ chro.oso„e 
Moreover, U«« is a currcn, need for ,den,ifyi„g panicular sites on *e 
ci„onx»ome. *r„« ^arkinj reagent based on aaual s.^ 

da,a,rcpea,po,y.o,phisn,s)a,eprese„,,yavaibblef„r..rki„,chron,«o„, 
■oca„on. Tie n,appi„g of DNAs .o chromosomes acceding ,„ fte presen, 
mvem.on is an imporun, s,ep in eo,.ela.ins tee se,„ences „i,h genes 
associated with disease. 

In ceruin preferred embodimenis in ,his regard, d,e cDNA herein 
d.sc,«ed is nsed ,o Cone gcnom.c DNA of a Nenrroicine a p,o„in gene TOs 
can be accomplished using a varieiy of well known ■echni,ues and lib™,«s 
wh,chge„era,ly,reavailab,econ,n,e,.ia„y. TTe genomic DNA ften is nsed 
for » chromosome mapping using well known iechniques for m 
puipose. 

in addition, in some cases, se,ne„ces can be mapped ,„ chromosomes 
by P^paring PCR primers (preferably 15-25 bp) from d,e cDNA. Computer 
-lysis of .he 3. „n.ansla,ed region of ,he gene is used iorapidly selee, 
pnmers ,ha, do „„, span „„„ ^„ „„„ ^ 

comp„ca,i„g *eamplifica,ion process. These primers are .hen usid for PCR 
-«cmng of som.dc cell hybhds confining individual human chromosomes 
Ftaorescenee hybridizaiion ("FISH-, of a cDNA clone ,0 a meuphase 
Chromosomal spread can be used ,0 provide a prec.se chromosomal location in 

one step. TH,s technique can be used with probes ftom tite cDNA as short as 

50 or 60 bp. For a review of this technique, see Venna e, a,.. Hunu.n 

a.ro.oso.es: . Mo^., Of Basic TecHni^,, p„,.^„ ^ 

(1988). 

Once a .^.uence has been mapped ,„ a prectse Chromosomal location 
■h. physical position of the sequence on tite chromosome can be correlated " 
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w.* ^e..c ™p ,3. sue. ..a a. f„„„,, ^ 

~ ,^„„^ ^^^^ 

H.v,„g „ ascribed i„v»,o„, sa^e „i„ be .o..ead«y 

uiiowmg examples, which are provided bv 
"""'"'"^'-"-O'-no, intended as ,W,i„,. ^ 

Tl.e baceria, express™ vecior pOE9 (pDI 0, is „sed for bacen,! 
exP|.ssio„i„u.sexa.p,e.C0MGEN.toc...,,.,p0B,e.odesa,.pici,,i„ ' 

( )..n JPTG .nducible pr„„o.er, , ribosome b.ndinf s„e C^s'^ six 
codo. ^codin, bis^dine residues .ha, a„ow.fl-.„i„ p^,,,,„„ ^' ^^^^ 
n.Wo.«.ace„e .c,d rNi-NTA ') 3m„i„ „s,„ soid b. OMGEN, 

-s.,ab,es..,eres«e.io„e„^ec,e.va.esi.es.,eseeie^„,sa: 
— ..ch .b.. an inser-ed Om fra^en, e„eod,„, a p„„pep„de 

~ -,d„es fte.. . ... ^ 

covalen,,, ,i„ked ,o ,he a™,o ,e™„„s of d., polypeptide 

T.e DNA se,„e„ce encodin, U,e desi„d ponion of.be Ne„,roki„e „ 
P.o..,„ co.p.si„, d,e cx.,^„„,., 

<'epos,.ed CDNA c.™,e .i„, PCR o,i,o.c,e„,ide pri..rs which a.„e., ,„ 
a"..nd .«ni„a, se^ccs of ,be desired pon.o„ ,.„„,,„^ „ 
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-a .„ .e,„««s i„ «,e deposited co„.„c, 3' ,„ „e .dNA codta, «,.e„,e 
Addmona. nucecldes co„.i„i„, ^«e„„„ ,„ Mi«.e don™, i„ .he 
PQE9 v«,„, are added -o *e 5- and 3' primer se<^„c.,, ^^pecively 

For Coning u,e ex^cellula, don»„ of ,he pr„,ei„, 5 ■ p^e, has 
*c 5' GTGOOATCCAOCCTCCOGGCAGAOCTG 3 • ,SEQ ,D 

NO:I0) con,.i„,„g u,e „nde,«„ed BamH 1 r«ui«i„„ si.e f„l,„„.<, fc, 
nuciecdes of ,he a„.„o ,e™„a, eodin, sc^enee of d,e exa«e,,„U, domain 
of.be NeuTokine a aequenee in Hgnre J. One of ortina,, .„ ^ „ 
would appree.a.e. of eon.e, .ha, d,e p„i„, ,„ p„,„„ ^.^^ 
Where U,e S- prin,er .e„„s .a. ,e varted .„ an,p,i^ a DNA seg^en. encoding 
any desired por.ion of U,e complete Ne„„.kine „ pro«i„ shoner or longer 
*3„ ^ ex«ace,h,iar don^inof d,e fo™. UeJ' prin^h,, ^,„„^ 

5'GTGAAOCTTTTATTACAGCAGTTTCAATGCACC3. (SEQ iD 
NO:..) con«i„i„, d,e underlined H,„d „, resrtcion si,e fo.lowed by »„ 
«op codons and , S „„cleo,ides con,p,e™e„„^ ,0 a.e 3' end of .he coding 
se^enceofd,eNen.,oki„e a DNA sequence in Figure 1. 

•n.e an,piified Ne„,roki„e a DNA f«g„,en, and .he vec,o, pOE9 are 
d..«.ed wid, Ba^H I and Hind ,„ and .he diges,ed DNAs are d,en .iga^ 
.08.d,er. ,„se«io„ of ,he Ne„,roki„e a DNA ,n.„ ,he ,es.,ic,ed pQE, vec,„r 
Places fte Ne„.okine a prcein coding region do„ns«am *on, ,he IPTG- 
■nducible p™.o,er and in.f„n,e „id, a. iniHa.i„g AUG and d,e si. hisridine 
codons 



ne bgatfon „i,„„ ^ ^^^^^ ^ 

s^ndard procedures such as ,hose descHbed .„ San,b,ook e. al.. Mo,ea,or 
Oo.,.,:aUborau^Monuol. :^M,, Cold Spring „aH,„, Lab«a,^ 
Press, cold Sphng H,rt,or, NY (,989,. £ ,,,, ^ 
™wp.c copies of .he p,as.id pl^p,. ^ ^ ^ 

confer ka„.n,ycin resisunce ("Kan.., ,s ,„ ^ „„, 
«.»ple described he..n. TOs s.,a.„, which is only on, of n^ .„ 
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OMGEN, ,„c.. .upra. Wr„™3„„ ^ ^^.^ ^^.^ _^ ^ 

on LB p,a,es i„ ,h. p„,e„,, „,3,p,,,„.„ ^^^^ 
.«.l.«d f,o™ res,„a„. co,„„i« 3„, ,<,.„,^ ,„„^ 
byr«ricHo„,„.,y.i,PCR and DNA se<,„e„c,„,. Cones c„„.i„|„, 

co„sm«« a,, grown oven,igh, CO/N", i„ ,i,„y j„ ^^.^ 

suppien,.„,ed wiu, boO, a„,pici„i„ (,00 ^g/™,, .„d ka„.„,ei„ (25 Mg«) 
The 0/N cuh„„ is used ,o i„„o„,a,e a large culn«. a, a di,„„„„ „f 

™.(»OD«00")ofbewee„0 ,land0.6. Isopropyl.B D ,hi„ , 

"°P™P>"-P-D-""<>«alaclopyranoside 
( IPTG ) ,s «,e„ added ,o a final co„ce„»a,i<„ ofl „M „ j^„„ 

.ransc„p,i„n *e lac r^s. sensiUve p„«,e,. ^ i„.,,,„,„^ 

r^s^or. C.«s«.b.«,„en,.ya«ine„b..edftnhcrf„r3«,4h„„„. Cells 
tlien are harvesled by cenlrifugalion. 

We cells are ,hen s,i.ed for 3^ hou. aM* c in 6M guanidine-HCl 
PH 8. The cell debris fs removed by cen«ftga«„„. ^ ^ 
«g ^ „ ^ ^ ^ „lclcel.„i«,o-«.ace„c acid ("Ni- 

NTA )afil„i,yresincol„™(availablcfro„,QUOEN,,nc..»p..) p,„„j„, 
»..h a 6 , His ,ag bind .„ «,e Ni-NTA res„ w,„ Wg, ,fl-.n„y and can be 
|».nr,ed in a simple „ne.s,ep procedure (for d.,.ils see. ^e QMexpressionis., 
1995, QIAOEN, inc.. Br,efly ^ snpe™,an, is loaded „n,o .he 

colun™ in 6 M guanidine-HCl. pH 8. ,be cotan is firs, cashed wi,h 10 
volun^s of. M guanidine-HCl. p„ s, .ben washed wi,b ,„ volumes of 6 M 
— c-HCl PH 6, and fmally .he Neu^okine a is e,u,ed wi,b 6 M 
e>Mnidine-HCI, pH 5. 

T1.C purified proiein is ,hen renan^l by dialying ,. agains, 
Phosphaie-buffered saline (PBS, or 50 Na-ac«a,e. p„ , buffer plus 200 
-M NaCl. Al,en.Hvely. die pro,ein can be successWly refolded while 
.mmobili^ on d,e Ni-NTA column. Tbc recommended condiiions are as 
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follow.: rena«« usfag a H„«, 6M.,M urea padien, i„ 50O »M NaCl 20% 
glycerol, 20 Tnsmc, pH 7... containing p„^,, ^ 
rena«ra,io„ should be perfonned over a peri<Kl of) .5 h„„„ „, „„„ ^fte, 
™ion d.e p^eins can be e,.ed by Ac addition of 250 n,M ,n,™ida.„,e 
Imm-dazole i. .emoved by a final dialyzing .,ep aga.ns, PBS or 50 mM 
sodiu. acetate pH 6 buffer plus 200 n*, NaCl. The purified protein .tored 
at 4*" C or frozen at -80° C. 

7*.- E.pres,i„„ Punfia.,ion cfNeu^oUne a in £. coli 
The bacterial expression vector pOE60 is used for bacterial expression 
'" 'OlAGEN. inc.. 9259 Eton Avenue, Cbatsworih, CA, 

9131 1). POE60 e»»des ampicillin antibiotic resistance ("Ampr-) and 
contains a bacterial origin of repltcation ,"ori"), an IPTG inductble promote, a 
nbosome billing site ("RBS'), s,x codons encoding histidine tcsidues that ' 
allow affinity purification using nickel-nitrilo-tri-acetic acid ("Ni-NTA") 
affn.i.y test, sold by OMGEN. inc., s^r.. and suitable single restriCon 
«-yn=e cleavage sit.,, T.ese elements are ananged such that a DNA fragment 
encodtng a polypepride maybe insened ,„ such as way as ,„ produce that 
polypeptide wtth the s,x His restdues (i.e., a X His tag", covalently linked 
.0 the carboxyl terminus of that polypeptide. However, in this example the 
polypeptide coding se,uence is ntseried such that translation of the six His 
codons is p^ented and, thetefore, the polypeptide is produced with no 6 X 
His tag, 

T»e DNA sequence encodtng the desired poriion of the Neutrokine o, 
protetn comprising the ex^cellular domam sequence is amplified from the 
-epostted cDNA clone using PCR oligonucleotide primers which anneal to the 
-no tenninal sequences of the des,.d ponton of the Neutt^kine „ protein 
and to sequences in the deposited co.tn,ct to the cDNA coding settee 
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AddWo™, „„cleo,id« coma™„, resrtcion ,„ ftci,to,e Coding in fte 
PQE60 vector are added ,o .he 5' and 3' sequences, .especHvely. 

For cloning tf,e exTacellular d™„ain of d,e p™«i„. .fe 5 • primer has 
.he se,»=„ce 5' GTGICAIGAOCCTCCGGOCAGAGCTG 3' (SEQ JD 
N0.12) containins the underlined BspH resttclion sitt followed by 17 
nucleotides of *c a.,„o .e™„al eodmg sequence of *e cx«cellular don„i„ 
of .he Nemrokine a sequence in Figure ,. One of ortinary skill in U,e ar. 

would appreciate. Of course, .ha, U,e pom, in d,e p„,ei„ coding sequence 
Where «,e 5' primer begins may he varied ,o antplify a desired ponion of ,he 
con>p.e,e proiein shoner or longer U,an ,he exTacellular domain of d-e fonn. 

The 3 ' primer has the sequence 

5-GTGAAGCTTTTATTACAGCAGTTTCAATGCACC 3' (SEQ ID 
NO. 1 3) conuming U,e underlined Hind III resttcion si.e followed by ,„o 
stopcodo^and >8™cleo.idescomplemenu„y,o.he3 e«lofd,ecoding 
sequence in the Neuirokine a DNA sequence in Figure I . 

Tl.e amplifi«, Neuttokine a DNA f«gn»n,s and A. v«:,or p<5E60 are 
<i.^.ed wid, BspH 1 and Hind III and .he diges,ed DNAs are ,hen l.gaied 
.ogeiher. Inserton of Ae Neuuokine a DNA in,o ,he resn-,c,ed pOE60 vector 
places the Ncutrokine a protein cod.ng reg,on including its associated stop 
codon downstream fron, the IPTG-tnducible promoter and in-frame with an 
.nWating AUG^ The associated stop codon prevents translation of the six 
hisudine codons downstream of the insertion point. 

The ligation mixnne is transfomted , mo competent £. .o/, cells using 
«ndard procedures such as those described in Sambrook e, al., MoleCar 
Clonine: a Uiorawry Manual. 2n<,Ed, Cold Spring Harbor Ubot^toiy 

Cold Spring Harbot, Ny (1989). E. coHm«. M15/rep.. contatnmg 
multtpl. copies of the plasmid pREP., which expresses the lac repressor and 
confer kanamycin resistance ("Kanr"). ,s used in canying out the illustrative 
example described herein. T*is strain, which is only one of many that are 
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-*«b,.f„„,Neu„„ki„eap,„,.i„.7sava,,ab,.com..™,,,yS„ 
OMGEN, i„c, supra. W„™a„« iaemified by abilitv .o ^ 
on LB pl,,« i„ 0. presence of an,,ci.,i„ and kanamycin. P.a.„id DNA is 
■solated fron, « colonies and ,he ide„,i^ „f ,be Coned DNA confined 
by restnclion analysis, PCR and DNA sequencine. 

Clones containing ,he desned conswcB are grown oven,igb. fO/N-) 
.n muid culn-re in LB .edia snpple.emed wi«, boU, ampicillin (, 00 
anf kana^ycin (25 Mg/„J,. The 0/N c„i™^ is „sed ,o inoc„,a,e a large 
c.i™«.a,.dilmionofapproxin.,ely 1:25 ,„ ,.250. T^e cells are grov™ ,o an 
op.,cl densny a, 600 n™ ("00600") of between 0.4 and 0.6. isopropyl-b-D 
.h.ogal.c,„pyranosid. ("IPTG") is d«n added >o a final concen«„io„ of 1 
■nM io induce «nscrip.io„ fron, u,e lac rep^ssor sensitive pro„,o,er by 
activating the lac, r^ressor. Cells snbse,„en„y are .ncnbatcd further for 3 
to 4 hours. Cells then are harvested by centdfbgation. 

The cells are then stnred for 3-. ho„„ at 4- C h, 6M g„a„idi„e-HCl 
PH 8. The cell debns is ,e„oved by centrifugation, and the supentatan, 
containing ,he Neutrokine „ is dialy^ against 50 n,M Na-acetate buffer pH 
«, -pplentented with 200 n,M NaCI. Al,en,a,ive,y, th. „,,^„ ^ 
s~ly refolded by dialyztng i, aga.ns, 500 n,M NaCI. 20% glycetol 25 
".M Tr,s/„C, p„ ,.4. contain^g pr.,cse inh.btto.. A«er rena^ration ihe 
protetn can be purified by ion exch«,ge, hydrophobic interaction and si« 
exclusion chron»tography. Altentatively. an affini^ chromatography step 
such as an antibody co.un,n can be used ,o obtatn pure Neutrok^e a protein 
The punfied protein is stored at 4»C or frozen at -SO'C. 

2: Clo,u,e .nie^essio^ ofN«„roUne aPro,eu. /, . 
Bceuloy/ns Oginssm, System 

m .bis illustrative example, the plasmid shuttle vectorpA2 GP is used 
.0 tnser, the cloned DNA encodtng the extracelluhr d™„ain of the protein 
.acktng tts naturally associated intracellular and nansntentbrane sequences' ,„t„ 
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u..n, a baculov,™. ,ead„ and ^n^, ^ .„ ^^^^ ^ 

Procedures. W Agricim,.! Bcperi„,«,«, s,a„o„ Bulletin No. 1555 (1987) 
This expression vector contains the strong polyhedrin promoter of the 
^«-osrapHa califomico nuclear polyhedrosis vints (AcMNPV) followed by 
.he secretoo, signal peptide (leader) of the b«n,l„vtos gp67 protein and 
convenient restriction sites such as B«nHI, Xba 1 and Asp7l 8. The 
polyadenylation stte of the simian virus 40 ("SV40") is used for efficient 
PO.yade„yla„o„. For easy seleaion of recombinant vints. the plasmid 
contains the beta-galactosidase gene ftom £. coU under conBol of a weak 
Drosophila promoter in the same orientation, followed by the polyadenylafon 
stgnal Of the polyhedrin gene. Tlte insened genes are flanked on both sides by 
vtral setntences for cell-medtated homologous recombinatton with wild-type 
vtral DNA ,„ generate vtable virus that expresses dte cloned polynucleoride 
Many other baculovirus vector, could be used in place of the vector 
above, such as pAc373. pVL941 andpAcIMl, as oneskilled in the a„ would 

readtly appreciate, as long as the constntc, ptovtdes approprtately located 
stsnals for transcription, translatton, sectetion and the like, including a signal 
pepnde and an ,n.fi,me AUG as required. Such vectots are described, for 
instance, in Lnckow et al.. Virology no-M.19 (mi). 

■Hie cDNA sequence encoding the extracellular domain of the 
Neutrokine a protein in the deposited clone, lacking the AUG initiaUon codon 
and the nannally associated tnuacellular and uansmemhrane domain sequ^tces 
show, in Rgure , (SEQ ,D N0:2,. ,s amplified using PCR oligo^tdeotide 
pnmers conespo«hng to the 5' and 3' sequences of the gene. TTte 5' primer 
has,hesequ«Ke5- GTOOGATCCCCGGGCAGAGCTGCAGGGC 3- 
(SEQ ID N0:,4) containing the underlined BamH 1 testriction enzyme site 
followed by ,8 nuCeoUdcs of the sequence of the extracellular domain of the 
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N.u«,ki„e a pro,™ shown i„ F,g„,c ., bcgi^lng i^^^,^ 
.ennnus of ,he e„.c.l,„Ur do.ai„ of p,.,.,, pri„,„k„ 
«^"»« 5' GTGGGAICCTTATTACAOCAGTTTCAATOCACC 3- 
(SEO ID N0:,5) co„«™, 0,^ ™,er„„.. Bam H, res,r,c,io„ si,e followed b, 
^vo ..op codons and ,8 ™c,eo„des co™p,e„,cn.a,y ,o 3' coding sequence 
in Figure 1 . 

Tie amplined fag^en, is isolaKd ftan a 1 % aga^se gel using a 
con™e,ciallyavail.bleki,(.Geneclean,-BIO,01 Inc., U J„„a, Ca ) 
fa£me« «», is digested with Ban,H i and again is punfied on a 1 % aga^e 
gel. This fragmeni is designaled herein FI . 

The plasmid is digesled wift ,he resrtclon enzyn^s Ban, Hi and 
op..ona„y. can be dephospho,^,3,ed using calf i„.es,i„a, pbospha.se. „s.„g 
ronimeproceduresknowninftean. The DNA is then isolated fron, a 1% 
"8.m«e gel using a conunercially available ki, ("Geneclean" BIO 101 Inc.. U 
Jolla.a.). ThisvectorDNAisdesignaledhere>n''VI-. 

Fragmen, FI and .he dephospboo^taied plasniid V, are lig,«d .ogeter 
W.U. T. DNA ligase. £ co*HB,«, „ olher suitable £ c„/, hosts such as XL- 
I Blue (Statagene Cloning Sy^ems. La Jolla. CA, cells are tt^sfonned with 
*e bgatl™, ntixtu.. and spread on cutare plates. Bacterta are ide„«f,ed d.t 
contatn the plasntid with the hun^n Neutrokine a g™e by digesting DNA 
ftont .ndtvidual colontes using Ban, HI and then analyzing the digestion 
product by gel electrophotesis. n,e se,uence of the cloned fagmen, is 
confinned by DNA se,„e„ci„g. Th,s p,a.,.id is designated herein pA2GP 
Neutrokine a. 

Five M of the plasmid pA2GP Neutrokine a is co-ttansfccted with 
> .0 Mg of a commercially available lineaiized bac„lovin,s DNA 
("BaculoCold™ baculovints DNA". Phanntngen, San Dtego, CA,. using the 
l-pofection method descnbed by Feigner e, al.. a,.,,. ^, 
'413.7.17(1987). OneMgofBaculoGold^virusDNAandS^ofth. 
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ptaidpA.GPNe«„,i„, „ ar..i,ed,„ a Jeri.e we,, of 3 „i„o.,er p,.,e 
conUWng 50 m Of se™™.fce Gra«. ™ed™ (L.ft T.cl,„oloe,« Inc 
G.i.he.burg.MD). Afte^.,*, .0mUpof„H„p,„s90n>G™ce.me<,j™ 
- add«l, „ix«, »d ,„a,ba,ed for , 5 ™„„„, „ roon, ,e„,p„a»r. Then the 
MnsfecUon m,xn„ is added dr„p.„ise ,„ SB insec, cells (ATCC CRL 1711) 
seeded fa . 35 mm rtssue cultoe plale wi,h 1 G,3ce's medi„„, 
serum. The plate is then i«„ba,ed for 5 hours a, 27' C. TOe w,nsf«:,io,, 
solu,.o„ is .hen removed fron, fte pU,e ^ , « of G„ee's inseo medium 
supplemented wi* 10% feu,l calf sentm is added. Cul,iva,io„ is ,he„ 
continued at 27° C for four days. 

After four days the supentatam ,s collected and a plaque assay is 
perfonned, as described by Summers and Smith. s.pra. An agat^ie gel with 
■Blue Gar O-ife Technologies Inc., Gaithersburg) is used to allow easy 
.*mincati», «x| isolation of gal^xptessfag cl«,es, which produce blue- 
s«medpla,ues. (A detailed descnptio, of a "plaque assay" of this type can 

be found in the use^s guide for .nsec cell culm,, and baculovitology 
dtstributed by Life Technologies Inc.. Gaithen,burg, page 9-10). After 
appropriate incubation, blue suined pl«,„es are pick«l with the ,ip of a 
mtcropipettorccg., Epp«^ort). He agar contamm, the recombmam vntses 
u *en resu^ded in a microce„,r,fi.ge ntbe contatmng 200 Ml of Gtace. 
n.ed,um and the suspension containtng the recombinant baculovints is used to 
■nfec. SB cells seeded in 35 mm dishes. Four days later the supen^tants of 
*ese culture dishes are harvested and then they ate stored a, c. The 
recombinam virus is called V-Neutrokine o. 

To verify the expression of the Neulrokine a^ene Sf9 cells at. grown 
■"Graces medium supplemented with IO%heal.,„a«ivaledFBS Tltecells 
ate infected wtth the tecombinan, baculovints V-Neutroline a at a multiplicity 
of infection ("MOn of about 2. ,f tadiolabeled protems ate destred, 6 hout, 
l..er the medium is removed and is replaced w,th SF900 II medium minus 
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MD). A««42h„u„,5MCiof-S.„„hio„i„.,„,5,ci«S-cy™i„e ' 

hou. and .hen ar. har«s,cd by ce„«fi,gaU„„. ^ 
..pe™.a„, as wen as ,he in^ccllula, pr„,e,„s a. .„a,y«d by SDS-PAGE 
followed by auloradiography (if radiolabeled). 

Microse^encng of .be a^o acid se^ence of d,e a™„o ,e™i„„s of 
Pur,f,ed proiein be „sed .o de,e™i„e *e a.i„o .e™,i„a, se,„e„ce of U,e 
™a. do„,ai„ of d,e p..i„ a„, ^ ^ 
the secretory signal peptide. 

^*>'-"™">"»l-e,p,essi„„vec,orco„,a,a,d.ep™^,„.,^, 
»h.cb medians .He ,„„ia,io„ „r„„„ ^ ' 

-qoenee, and signals .e,„i.ed fo, «,e oftr^^ ^ 

Polyadenylaiion of «.e „3,seHp,. Addi.o„a. e.en,e„. include enhance. 
Koza* scuences «,d i„,e.eni„s sciences flanked by dono, and aceep,or 

sacs forRKA splicing. «..My e«ic,e„, „ans„,p.,„„ can ^ 3chieved „i„. d,e 
-ly and ,a,e p,on,o,„s f,„™ SV.0, 0,e long ^^^^ 
R«ov,n,ses.e.g., RSV, HTIVI.WV, a„d.be.a,lyp,.„,„er„f ,H. 
cyu,.ega,ov™ ,CMV, „o.vever. cellular elenrcn« can also be used ,e . 

hu^an acin p^oier). Sui«b,e «p„ssion vec,o. for use ,„ praaicing 
*c P^sen, invcnrion include, for e.an,ple, vecor. such as pSVL and pMSG 
(Phamiacia, Uppsala, Sweden, pRSVca, (ATCC 37,52,. pSWdhfr ,ATCC 

and pBCI2Mi (ATCC 67,09, Man^^lian hos, cells , ha, could be 
-«< .no,ude, hun.n He,a, 293. „9 and «a, ce,,, nrouse N,H3T3 and C,27 
cells, Cos 1, Cos 7 and CVl anaii nn i^ n 

<'CVj,qua,]0Cl-3cclJs,mouseLcellsandChinese 
hamster ovaiy (CHO) cells. 
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A,.e™„ve,y, 0,e ,e„e ca„ be expressed sub,, eel, u». co„ui„ 
isolation of the transfected cells. 

*ve,op„„„„.,..^,_,,^^_^^^^_^__^^____ 

(OS) (Mu^hy „ .... , ,,,277-279 (.99,,. Beb!' „, 

al Ki^/T L . ' '"^'vJyyj^Bebbingtonet 

; ,5 ,,992), U.„, ^ 

3„ se,««ve „e<,iu™ »d ^ ce,. b,,b«. ^..„„ ^ 

-.-d. Tbe« ce„ «.« ^^^^^ ^ 

cb™^™». a..-,-m«„„v.^,CH0).dNSOc„.3„„fte„„,edfo, 
the production Of proteins. 

^ -n,. expression vecors pC, and p« co„.i„ .be 
(LIR) Of *e R„„s Sa„o„« Vh,s ,Q.„e„ « Mo,ec„^ 3«, Ce„„,. 

(Bosha^etal.,CelI4]•52l-530no»^^^ , , 

res»i„i„ "^"'"P'^'o-ne si.es, eg.. „iAU« 

~ en.^ ceava^e si.es Ba.„,, Xba, and Asp7,8. faci,i..e U,e 
c.on,„. Of ,be ,e„e of ,„.e,es,. Tbe vec.„. ^ 
*e PO,yaden>„a.ion a.d .en.ina.ion signa, of a,e ™ p..p.o,„sn,i„ ge.. 
J(^»).- 0.„i„^ ..rf £9„„,fo„ ,1, cos CM 
The expression p,as™d. pNe„.r„ki„e a HA, is made by clonin. a 
pot™ Of d,e deposi^d cDNA encoding .be exn,ee„„,ar domain of.be 

*cbca„beob„i„edf,o.,„v,.™ge„,,.,rop.od„eeaso,„b,e,s.c.e.ed 
«™ Of ,be pcp^.^, ^ 

leader sequence of die human IL-6 gene. 
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The exp,e.sjo„ vec,or pcDNAJ/a„,p c„„«„, ^ 
rcp,.ca,i„„ effecvc for p„p,,3,i™ i„ £ „^ 

•n an,pid,H„ jene r,.»efec.,„„ of p,.s™id.co„.,„,„g p,„,^„;, 

cel.. (3, a„ SV40 ori,^ „r,epUca„o„ f„.p,„p3^,„„ „ ^ 
CMV pr„„H,«, a poly„*er. an SV40 ,5, ^^^.^^ ^ 

hen,a«,„,i„,„ ^ „^ ^ 

a .em„na««„ codon and polyadenyWon aignal 3 

Be convenien,,, placed under e,p^i„„ „f ^MV p.„™„„ 

ope^M, Hnked .0 ,he SV.O in,™ and d,e p„,,ade„y,a«„„ „„„ 

re,mc„ons„esind,epo,y„„ker. 11.= HA «g c„„«p„„ds ,„ a„ epi>ope 
der,ved fro. *e influent ^ ^ ^ 

Ce:m: ,.,0984,. H-^ <^*o„ of ,he HA .a, .0 U,e .ar,e, p^ein aHow. ' 

detection and ,«oveo, of d,e recombinant ptotetn with .„ antihody that 
reco^i^ „c HA epitope. pcONA.,, contain, .n addition, dte selectaWe 

neomycin marker. 

A DNA fragtnen, encoding dte «,trace,lular dotrnin of d,e Neotrokine 
« polypeptide is Coned into the po,y,i„k.r tegion of the vector that 
n^combtnant protein expression i. directed by the CMV promoter The 
Plasnttd co„«n,ction strategy is as follows. 71,e Neutrokine a cDNA of the 
deposited Cone .s a^piifled nsing ptin^ .bat comain e„„,cnien. ,«,ric,i„„ 
sues, ntncb as described above for constroctton of vectot. for expt^ssion of 
N««oki„e a E. CO,,. Suitable primers include the following, which are used 
".ftts example. Tfe 5' printer, contatning the underlined Ban, HI site a 
Kozak sequence, an AUG stan codon, a se,ue„ce encoding the secretory 
ieaOer pepttde irom the bu„,an a-6 gene, and , 8 nucleotides of .he coding 

«E.onofa,eex»^,lubrdon,.i„ofNeu,,»kineap,»tein.has,hefo,low,„g 

sequence: 

5-GCGOGATCCOCCACCATGAACTCCTTCTCCACAAGCGCCTTCG 
GTCCAGTTGCCTTCTCC 



:CCTGGGGCTGCTCCTGGTGTTGCCTGCT 



G 
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CCTTCCCT0CCCCAGTTGTGA0ACAAGGG0ACCT00CCA0C3- 
(SEP ID N0.,«, Th= 3. primer, c™„ai„i^ .he Ba. „, „n 

s«e a«d 1 8 of nucleotide, comptaen^o- lo the 3' coding «,ue„ce 
i"»ne<«ately before the stop codon, has the following sequence- 
V GTGGGATCCTTACAGCAGmCAATGCACC 3' (SEQ ID N0:I7) 
The PCR amplified DNA Iragntent and the vector. pcDNAI/Atnp are 
dtgested with Bam HI a«, then ligated. The ligaHon mixmre is .ansfot^ed 
moB. «,„ strain SURE (available from Stratagene Cloning Systems. , 1099 
Not* Torrey Pines Road. La Jolla. CA 92037). and the transformed cuitu,. is 
plated on ampicillin media plates which then are incubated ,„ allow growth of 
amptcllin resistant domes. Plasmid DNA is isolated from resistant colonies 
.fd examined by restriction analysis or other means for the presence of the 
fragment encoding the Neutrokim, a extracellular domain. 

For expression of recombinant Neutrokine a . COS cells ate Uansfected 
wth an expression vector, as deacribed above, using DEAE-DEXTRAN as 
<fc«ribed. for instance, in Sambrook e, al.. Molecular Clcnin,: a UtorLory 
Manual. Cold SpHng Laboratory Pres.,. Cold Sphng Harbor. New York 
(1989). Cells are incubated under condition for expression of Neutrokine a 
by the vector. 

Expression of the Neutrokine a HA fusion protein 
radtolabeling and immunoprecipitation, using methods described m for 
«ampleHarloweta,..^„„*orf^,^,„^„„^^^„„^,^^^^_^^^^^_^^^^._^^ 

HarW Uboratory Press. Cold Sprtng Harbor. New York (1988). To this end 
-o days after transfectton. the cells ate labeled by incubation in media 
containrng-S^ysteineforShours. The cells and the m«,ia are collected a™, 
«.c cells ate washed and d,e lysed with detergent-conuining RlPA buffer 150 
NaCI, 1% NP^. 0.1% SDS. ,y. NP..O. 0.5% DOC, 50 mM TRiS pH 
7.5, a., descnbed by Wilson e, al. ci,«i above. Proteins ate p,ec,p,ta.«, f„m 
^ «ll lysate and fiom the culnue media using an HA-specific monoclonal 
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y- The prec.p.a.ed proteins then are analyzed by SDS Pac. 

~,raph, expression product ofthe expected ^"^ 
-'-te..h.h.snotseeni„..t.vecontJ"^^^^ 

^""""Pl^m: Cloning and Exnr..,- • ^ 

* '^ression in CHO Cells 

rhsmidpw is. derivative of, he . . o,pro,.i„. 

"vc 01 tJie pJasmid pSV2-dhfr (ATrr a 
37i46). To produce a soluble secreted f . ^^^^^ ^-««on No. 
„n, °f «he Neutrokine a 

polypeptide, the portion of th. w • 

ponjon of the deposited cDNA encodin„ .1, 
domain is fused to the secretorv . . ^ «tracelluJar 

secretory leader sequence of the human II f, 

vectorplasmidcontainsthemouseDHFR^eneund 

early promoter. Chinesehan,« ""^^'^-'^ol of the SV40 

--atare.Z:: 

plasmids can be seWt-^ u 
cells in a selective medium . . . • ^ ^^^"^ 

"ve medium (alpha minus MEM Life . 

amplification of the DHFR 'e- Jiie 

A. 1 991 Bin,..h ; ^ ' '"^ Sydenham 

' biotechnology 9 M.«ii\ r^u 

--Xdevelopresistaniri;:^^ 

^HFR.asaresultofamnrr ' ' ^"^'"^ '''--^et en.yme. 

result of amphfication of the DHFRcene if 
Jinked to the DHFR o ^ ^^ne is 

"le gen j, usually co am«r^ ^ 

•-ov™ in fte an ,ha, ,hi. ' „ js 

3n .ba, appr«,ch be used ,„ develop cell lin, 

-e*.„,,OOOeopiesor.bea™p,i«ed,e.e<s, ,J 
--.-.e-.n.o™eo.o.ee..osoj;;r^^^ 

uie long terminal repeat (\.TH\ «f n 

^ (LTR) of the Rouse Sarcoma Virus 
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f^gn,™ .o,a,ed fron, ^ ^^^^ 
cy-omegalovirus ,CMV) (Boston « al.. Ce//./:521-530 (1985)) 
r>0^<.^ Of .he p,o.«„ a. ,he foHowi^^ s,„j,. ...^cUon c„.y„,e 
cleavage .i,e. ,ha, a„o„ j„«^,io„ „f «,e ge^e.. BamH,, Xba , and 

8. Behind ,he« cloning .i,e. .he pta^id contain, ^ y ,„^„ 
Po.yadeny,a,io„ai,eofd,e«p,ep,oi„snHng.„e. 0«,er high emcency 
promote, can alao be used for d,e e,p.ssion, e.g.. u.e h„.a„ B-acin 

P™n,o.er,0,eSV.Oea..,„na,ep,o.„.e.or.he,o„g.e™.„a„.pea«<,o. 
o*er r„rovin,ses, e.g.. MV and HTLV,. Comech-s TcOff and Te.-On 
.ene expression sys,en,s and similar systems can be used ,o express the 
Neuttolcine „ in a regn.ted „ay in ntamntalian cells (Oossen, M., ^ Bnjard 

orl T' ''^*'-"^' «^')- Fo'-epolyadenylatiln 
of the n^. „d,e, signals, e.g., fro™ the h„n«n growth honnone or globin 
.^escan he„sedas««. S«e cell lines canyhtg a gene of i„,c^.^ 
.".o .he Chromosomes can also be selected upc™ eo-WecSon with a 
«lec«b.e matter such as gpt. 04,8 or hygromycm. ,. is advantageous .„ use 
".ore than one selec.ble marker in the beginnmg. e g., 0.18 plus methotrexate 
V. plasmid PC. is digested with the .striCon enzymes Bam „, and 
*cn dephosphotylated using calf imesUnal phosphates by ptocedutes l^own 
1>e art. The vector is then isolated from a 1% agarose gel. 

nc DNA sequence encoding the extracellular domam of ,he 
NeuBokin. a pr«ein is amplif«d ustng PCR oligonucleotide primers 

con^.tdingto*e5.and,.se,„encesof*ege„e.ne5.p„mer.con,ai„ing 
•I.' "Pderhned Bam H, site, a Koeak se,ue„ce. an AUG stat, codon a 

«,ue„ce encoding the secr«o,y leader peptide from .he human ,L-a gene, and 
-8 nucleo.ides of the 5- coding region of the ex.acellular domain of ^e„.„,^. 
a Protem, has the following sequence: 

^•OCGOOATCCSCCACCATOAACTCCTTCTCCACAAOCOCCTTCG 
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OTCCAGTTGCCTTCTCCCTGGGOCTOCTCCTOGTGTTGCCTOCTG 

CCrrcCCTGCCCCA0TTGTGAGACAAGGGGACCTG0CCAGC3- 
(SEQ mN0:,6,. V primer, cc„ui„i„, .„^nr^ b.. H. and ,8 „r 
nucleotides c„™p,c„»,^ „ 3, ,^j„^ 

Slop codon, has the following sequence: 

5- GTGGGATCCTTACAGCAGTTTCAATGCACC3- (SEQ ,D N0:17) 
The »p,,f,ed fn,^ ^ endomieleases B™ HI and 

*en prtfied again on a , % aga^se gel. The isolated f„g„,en, .„d ,he 
dephosphoo,|a,ed vector a,e .hen ligsted wtth T4 DNA ligase. £ cUHBW, 
orXL-l Blue cells are then n^nsfonned and bacten, are identified that contain 
*c fragn^nt inserted into p,asn„, pC4 f„ 
analysis. 

Chinese hantster ova,, cells lackng an active DHFR ge„e ate used for 
Wection. Five ,g of the expression plasmid pC4 is cotransfected with 0 5 
Mg Of the plas^idpSVneo using lipofecti„(P.,^„„„,^,^,.^^^,^._^ 
pSV2.neo contatns a dominant selectable martter, the „«, gene f,^ Tn5 
cnc«i,ng an enzynte that confers resistance .0 a gronp of antibiotics including 
G«8. The cells are seeded in alpha ntinus MEM supplcntented With 1 ,ng/n,l 
After 2 days, the cells are nypsintzed and seeded i„ hybridon« cloning 
Plates (Greiner. Gennany) ,„ alpha minus MEM supplemented vrith 10 25 or 
SOng/mlofmetodtrexateplus I mg^,C4,S. After about lO-H days single 
Clones ate ttypsinized and «,e„ seeded in 6-„ell petri dishes or 10 m, flasks 
ustng diffetent concenuations of methotrexate ,50 nM. 100 „M. 200 nM 400 
"M, 800 nM). Clones growtng at the h,ghe.st concentrations of meU.o.r««te 
- .hen transferred to new ^-well plates containing even higher concentrations 
ofn«d,o.r«..e(, mM.2mM.5mM, 10mM.20mM). The same proeedut, 
« repeated until clones are obtrined which grow a, a concenttation of 100 . 
200 ^. Exptession of the des.red gene product . analyzed, for instance, by 
SDS-PAGE and Westen, blot or by revetsed phase HPLC «,alysis 
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7^«.e.^r„.,„„ ^^^^^ 
e.press,„„ ,„ H™a„ .ta. 

J,u»cc of .he N.„okin. a p..ei„ (SEQ ID NO: „ . .kele. .p „,^, 

CHROMA SPm. ,00- ,c,„„.«, u,h>™„h., ta., ,^„^,„^ ,„ 

™ jrac...s p,,,^., 

"sed „ exa^ne various h„™,„ ^e^ok in. „ „,rna 

MuWple Tissue No„h«, (MTO, blo« co„,a,m„g various huu^ 
o, hu^an i™™„, „^„^ 

»<. «a™i„«, „i«, ,a,„, 

».™o„ ,a„„.e..,3cco,«„, ■on^urac™^,,,^^,,, „„„^„, 



190-]. 



Fonow,„, ,,«iza,ion and „a*i.,, ^ „„„ 

a, -70» C ov^i,., and f.,™s <,ev.op«, acco„,i„„„ s^aa^ 
procedures. 
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will be clear ,ba, i„vemj„„ be p«cdced olhemise U«„ .s 
pan,cularly described ,„ d,e foregoing descripii™ and can^fe. N™.r„„s 
n>odinca.ions and vanaHons of .he p,e.en. invention are poasible in ligh, of 
*e above caching, and. drerefore, are wiAin ,he scope of U.e appended 
claims. 

The entire disclosure of all publications (including patents, patent 

appl.cations,jou.aian.cles,labomoty manuals, books, or other documents) 
cited herein are hereby incoiporated by reference. 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: YU. GOO-LIANG 

EBNER, REINHARD 
NI, JIAN 

^ii) TITLE OF INVENTION: NEUTROKINE ALPHA 
(ill) NUMBER OF SEQUENCES: 17 
(iv) CORRESPONDENCE ADDRESS- 

CC) CITY; ROCKVILLE 

(D) STATE; MD 

(E) COUNTRY: US 
^F) ZIP: 20850 

(V) COMPUTER READABLE FORM- 

(A) MEDIUM TYPE: Floppy disk 
BJ COMPUTER: IBM PC^^cL^,^^^^ 

(VI) CURRENT APPLICATION DATA- 

(A) APPLICATION NUMBER- " 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY/AGENT INFORMATION- 
A NAME: BENSON, ROBERT H 
B REGISTRATION NUMBER: 30,446 
(C) REFERENCE/DOCKET NUMBER: PF34 3 

(ix) TELECOMMUNICATION INFORMATION- 

(B) TELEFAX: (301) 30S-8512 



(2) 



INFORMATION FOR SBQ ID N0:1: 

(i) SEQUENCE CHARACTERISTICS- 

<A) LENGTH: 1100 base pairs 
BJ TYPE: nucleic acid 
IC) STRANDEDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(ix) FEATURE: 

(A) NAME/KEY: CDS 



wo 98/18921 



PCT/US96/1 7957 

78 

(B) LOCATION: I47..1001 

iix) FEATURE: 

(A) NAME/KEY: sag peptide 

(B) LOCATION: 2857.381 

<ix) FEATURE: 

(A) NAME/KEY: mat_peptide 

(B) LOCATION: 147,. 1001 



(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 

^rrc^. T«CTCTCCT cc«ccc™ ccr^^ e»coc««c 

ATC«C«»C ,„CT«a ^^^^^ 

CC«CCTT« „0 <«>0 

Wt Aep Jsp s„ ra, Glu Arg Glu ol„ 

" 20 ^5 . 

SI J- - - - - - ^ ^ 

40 

TCC AAA GAC GGA AAG CTG CTG GCT GCA ACC TTG r^n r^r. 

... ^„ 2^ 2: 2! ™ fj= 

« = ^1 ^ ^ - «^ s s= ^ -I z 

85 

AAG CTG CCA GCA GGA GCA GGA GCC CCC AAG GCr rrn r^^ 
Lys Leu Pro Ala Gly Ala Gly Ala Pro fJf ^1 ^? '''''' 
90 S5 ^ Ala Gly Leu Glu Glu Ala 

^^'^ 105 
CCA GCT GTC ACC GCG GGA CTG AAA ATC TTT rivi. r-r-. 

- ... v.: ... ^„ - JJJ - cc. cc. 

Si «v ^ s s z r r r ''^^ "° 

125 f,^^ ''^'^ ^^'^ Val Gin Gly 



60 
120 
173 

221 

269 

317 



365 



413 



461 



509 



135 
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CTC AGC TTT AAA AGG GGA AGT rrr r~r. 

- - - ^ . - ™ - - - cj. ^ 

180 ^ 

TTG GTC AAA GAA ACT 6GT TAC TTT . 

- V. ... « - ;n ^ „3 „^ 

- - ?s ;z z ™ s= - - - - 

205 ^ Gin Arg Lys Lys Val 

P Asp Vol Thr Phe Phe Gly Ala 

260 

2! ^ ""CCTCTC ^„.™tt TTCCTCCCTT 

285 

^ 

<2) INFORMATION FOR SEQ ID NO.-J: 

<i) SEQUENCE CHARACTERISTICS- 

<A) LENGTH: 265 amino acids 
<B) TYPE: amino acid 
(D) TOPOLOGY : linear 

fii) MOLECULE TYPE: protein 
'^iJ SEQUENCE DESCRIPTION: SEQ ID N0:2: 



605 



653 



70j 



74 9 



797 



645 



8 S3 



941 



98 S 



1041 



1100 
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Met ASP Asp ser Thr clu Arg Glu Gin Ser Arg l.u Thr Ser Cys Le. 

10 j5 

Lya I.ys Arg Glu Glu Met Uys Leu Lys Glu Cys Val Ser He Leu Pre 

30 

Arg Lys Clu Ser Pro Ser Val Arg Ser Ser Lys Asp Gly Lys Leu Leu 

40 45 

Ala Ala Thr Leu Leu Leu Ala Leu Leu Ser Cys Cys Leu Thr Val Val 

60 

Ph. ryr v.l «. «, ^ ^„ ^ 

80 

Ala Glu Leu Gin Gly His His Ala Glu Lys Leu Pro Ala Gly Ala Gly 

SO 53 

Ala Pro Lys Ala Gly Leu Glu Glu Ala Pro Ala Val Thr Ala Gly Leu 

110 

Ly. n. ™. oa„ „. ^ 

120 

ser ^g Asn Lys Arg Ala Val Gin Gly Pro Glu Glu Thr Val Thr Gin 

•^-^^ 140 
ASP cys Leu Cln Leu zie Ala Asp Ser Glu Thr Pro Thr lie Gin Lys 

Cly ser Tyr Thr Phe Val Pro Trp Leu Leu Ser Phe Lys Arg Gly Ser 

^" "0 175 

Ala Leu Glu Glu Lys Glu Asn Lys lie Leu Val Lys Glu Thr Gly Tyr 

190 

Ph. Ph. „. ryr «y V.1 ^ r,r Asp Thr Tyr «. «.c 

205 

«y Hi. ^ ^ ^^^^ ^ 

220 

ser Leu Val Thr l.u Phe Arg Cys lie Gin Asn Met Pro Glu Thr Leu 

240 

Pro Asn Asn Ser Cys Tyr Ser Ala Gly He Ala Lys Leu Glu Glu Gly 

ASP Glu Leu Gin Leu Ala He Pro Arg Glu Asn Ala Gin lie Ser Leu 

270 

ASP Gly ASP val Thr Phe Phe Gly Ala Leu Lys Leu Leu 
^ 280 265 
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(2) INFORMATION FOR SEQ ID N0:3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 233 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Met Ser Thr Glu Ser Met He Arg Asp Val Glu Leu Ala Glu Glu Ala 



10 15 



Leu Pro Lys Lys Thr Gly Gly Pro Gin Gly Ser Arg Arg Cys Leu Phe 
20 25 30 

Leu ser Leu Phe Ser Phe Leu He Val Ala Gly Ala Thr Thr Leu Phe 
35 40 45 



Cys Leu Leu His Phe Gly Val lie Gly Pro Gin Arg Glu Glu Ser Pro 
" 55 60 

Arg Asp Leu Ser Leu He Ser Pro Leu Ala Gin Ala Val Arg Ser Ser 

•'S 80 
Ser Arg Thr Pro Ser Asp Lys Pro Val Ala His Val Val Ala Asn Pro 
" SO 95 

Gin Ala Glu Gly Gin Leu Gin Trp Leu Asn Arg Arg Ala Asn Ala Leu 

105 110 

Leu Ala Asn Gly Val Glu Leu Arg Asp Asn Gin Leu Val val Pro Ser 
lis 120 i2£. 

Glu Gly Leu Tyr Leu lie Tyr Ser Gin Val Leu Phe Lys Gly Gin Gly 

135 140 

cys Pro ser Thr His Val Leu Leu Thr His Thr He Ser Arg He Ala 

"° "5 160 

Val ser Tyr Gin Thr Lys Val Asn Leu Leu Ser Ala He Lys Ser Pro 
"5 170 175 

cys Gin Arg Glu Thr Pro Glu Gly Ala Glu Ala Lys Pro Trp Tyr Glu 

180 J 



185 



190 



Pro lie Tyr Leu Gly Gly Val Phe Gin Leu Glu Lys Gly Asp Arg Leu 

200 205 
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ser Ala Glu He Asn Arg P.o .sp Tyr .eu .sp Phe Ala Clu Ser oiy 

220 

Gin Val Tyr Phe Gly He He Ala Leu 
225 230 

(2) INFORMATION FOR SEO ID NO: 4: 

(i) SEQUENCE CHTUWICTERISTICS : 

(A) LENGTH: 2 05 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



ix±) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

Met Thr Pro Pro CIu Arg i.u Phe :.u Pro Arg Val c.s Cly xhr Thr 

10 ^5 

His Leu Leu Leu Leu oly Leu Leu Leu Val Leu Leu Pro Gly Ala 

25 30 

Gin Cly Leu Pro Cly Val Cly Leu Thr Pro Ser Ala Ala Cln Thr Ala 

^0 45 

Arg Gin His Pro Lys Met His Leu Ala His Ser Thr Leu Lys Pro Ala 

60 

Ala His Leu He Cly Asp Pro Ser Lys Cln Asn Ser Leu Leu Txp Arg 

"^^ 80 
Ala Asn Thr Asp Arg Ala Phe Leu Cln Asp Gly Phe Ser Leu Ser Asn 



^5 so 



As« ser Leu Leu Val Pro Thr Ser Cly lie Tyr Phe Val Tyr Ser Cln 

110 

val val Phe Ser Cly Lys Ala ryr Ser Pro Lys Ala Pro Ser Ser Pro 

-^20 125 
.-u JV. L.U «. Hi. „ , ^„ 

•^^^ 140 

His val Pro Leu Leu Ser Ser Cln Lys Met Val ryr Pro Cly Leu Cln 

ICC 

160 

Clu Pro Trp Leu His Ser Met Tyr His Gly Ala Ala Phe Cln Leu Thr 

170 



175 
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«n «p ^„ 

190 

I-eu ser Pro Ser Thr Val Phe Phe Gly Ala Phe Ala Leu 
(2) INFORMATION FOR SEQ ID NO:S: 



205 



(i) SEQUENCE CHARACTERISTICS: 

m LENGTH: 244 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNEES : single 

(D) TOPOLOGY: linear 

fii) MOLECULE TYPE: protein 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Met Gly Ala Leu Gly Leu Glu Gly Arg Gly Gly Arg Leu Gin Gly Ar. 
Cly ser Leu X.u Leu Ala Val Ala Gly Ala Thr Ser Leu Val ^ Leu 

Leu Ala val Pro He Thr Val Leu Ala Val Leu Ala Leu Val Pro 

45 

^ «n Oly aiy ^„ v.. ™, CI„ ™, ^. 

60 



«. „y ^„ ^^^^ 

Thr p„ ^„ ^„ 

.ys oiv oj„ ^^^^ 2 

r.r s,r c,y p,. 21 ^„ 

•^^^ 125 
«n ^„ ^ ^ 

-^"^^ 140 



^1 P.O P„ ^ 

ser L.. ryr .r, M. cay oly «. j^J «y Pro Oly Thr Pro 



wo 98/18921 



PCT/US96/I79S7 



84 



.eu Leu .eu Clu Gly Ala Glu Thr Val Thr Pro Val X.u Asp Pro Ala 

ISO 

Arg Arg Gin Gly Tyr Gly Pro Leu Trp Tyr Thr Ser Val Gly Phe Gly 

200 205 

Gly X.U val Gin Leu Arg Arg Gly Glu Arg Val Tyr Val Asn lie Ser 

220 

His Pro ASP Met val Asp Phe Ala Arg Gly Lys Thr Phe Phe Gly Ala 

235 



240 



Val Met Val Gly 



(2) INFORMATION FOR SEQ ID N0:6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 281 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

Hi) MOLECULE TYPE: protein 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Met Gl„ Gin Pro Phe Asn ^r Pro Tyr Pro Gin He ryr Trp Val Asp 

ser ser Ala Ser Ser Pro Trp Ala Pro Pro Gly Thr Val Leu Pro Cys 

30 

45 

pro Pro Pro Pro Pro Leu Pro Pro Pro Pro Pro Pro Pro Pro Leu Pro 

60 

pro Leu Pro Leu Pro Pro Leu Lys Lys Arg Gly Asn His Ser Thr Gly 

7t; 

80 

I-eu cys Leu Leu Val Met Phe Phe Met Val Leu Val Ala Leu Val Gly 

90 55 

I^eu Gly Leu Gly Met Phe Gin Leu Phe His Leu Cl„ Lys Glu Leu Ala 

2.10 

Glu Leu Arg Glu Ser Thr Ser Gin Met His Thr Ala Ser Ser Leu Glu 

^20 225 
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.y. «n U. Olv ,i= P„ s , p„ 

140 

^ys v« His ™, ^ 



OIU T,p „^ ^^^^ 



^« «v CI, ^ ^ 

190 

s.r v.. Ty, Ph. oay «„ se. Cys ^„ ^„ 

205 

His ^^y= v.. Tyr H.t »r, 

"^-^^ 220 
«et Glu Cly .ys Met Met Ser ryr Cys Thr Thr Cly ci„ Met Trp Ala 

240 

ser ser ryr .eu Cly .1. val P.e Jsn T.r Ser .la jsp h.s 
ryr val .sn Val Ser Clu .eu Ser .eu Val .sn P.e CI. oil ser 



2« 270 



Gin Thr Phe Phe 61y Leu Tyr Lys Leu 
^'^ . . 260 

<2) INFORMATION FOR SEQ ID NO:7: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 336 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: DNA (genomic) 



<Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 



AGGNTAACTC 


TCCTGAGGGG TGAGCCAAGC 


CCTGCCATGT 


AGTGCACGCA 


GGACATCANC 


60 


AAACACANNN 


NNCAGGAAAT AATCCATTCC 


CTGTGGTCAC 


TTATTCTAAA 


GGCCCCAACC 


120 


TTCAAAGTTC 


AAGTAGTGAT ATGGATGACT 


CCACAGAAAG 


GGAGCAGTCA 


CGCCTTACTT 


180 


CTTGCCTTAA 


GAAAAGAGAA GAAATGAAAC 


TGNAAGGAGT 


GTGT7TCCAT 


CCTCCCACGG 


240 


AAGGAAAGCC 


CCTCTNTCCG ATCCTCCAAA 


GACGGAAAGC 


TGCTGGCTGC 


AACCTTGNTG 


300 
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KTGGCATTGT GrrCTTGCTG NCTCAAGGTG GTGT^TT 
(2) INFORMATION FOR SEQ ID N0:8: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 509 base pairs 

(B) TyPE: nucleic acid 

(C) ETRANDEDNESS : single 
(D; TOPOLOGY; linear 

(ii) MOLECULE TYPE: DNA (genomic) 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO- 8- 
™c«. ^^^^ ^ 

-r^occ ^^^^ ^^^^^ ^ 

"~ c^™. ^^^^ 

c^ac^c ««c««» ^ 

=c«„„„ e.c^„ 

.cc^c^c 

o^^^ ^^^^^ ^^^^ 

»=».3.0». ™^ 
NGTAAAAATG GGGCCNANGG GGGNTTTTT 
(2) INFORMATION FOR SEQ ID NO: 9: 

ii) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 4 97 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



60 
120 
180 
240 
300 
3£0 
420 
480 
509 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO-S- 

~„ 

~cc .cc^c^ ^ 

«.c^ 



60 
120 
180 



24 0 
300 
360 
420 
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— ^ 

™= - 

~. «™.c.. 

~ cc™^. - 
— c ^ 

NCNNTCTTTT GGGNTGA " "^^^'^^^ "0 

(2) INFORMATION FOR SEQ ID N0:10: 

(i) SEQUENCE CHARACTERISTICS- 
;A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:I0: 
GTGGGATCCA GCCTCCG6GC AGA6CTG 
(2) INFORMATION FOR SEO ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS- 
'A) LENGTH: 33 base pairs 
<B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
<D) TOPOLOGY: linear 

MOLECULE TYPE: DNA (genomic) 



'^i) SEQUENCE DESCRIPTION: SEQ ID NO:!!.- 
GTGAAGCTTT TATTACAGCA GTTTCAATGC ACC 
(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS- 
fA) LENGTH: 26 base pairs 
B) TYPE: nucleic acfd 
«C) STRANDEDNESS: sincjle 
(D) TOPOLOGY: linear 

fii) MOLECULE TYPE: DNA (genomic) 



33 
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(xi) SEQUENCE DESCRIPTION: SEQ ID N0:12: 
GTGTCATGAG CCTCCGGGCA GAGCTG 
(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



26 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
GTGAAGCTTT TATTACAGCA GTTTCAATGC ACC 

33 

(2) INFORMATION FOR SEQ ID NO: 14: 

ii) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14 
GTGGGATCCC CGGGCAGAGC TGCAGGGC 
(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 53 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



26 



(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:15; 
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GTGGGATCCT TATTACAGCA GTTTCAATGC ACC 

33 

(2) INFORMATION FOR SEQ ID N0:16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 9 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS ; single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
GCGGGATCCG CCACCATGAA CTCCTTCTCC ACAAGCGCCT TCGGTCCAGT TGCCTTCTCC 
CTGGGGCTGC TCCTGGTGTT GCCTGCTGCC TTCCCTGCCC CAGTTGTGAG ACAAGGGGAC 
CTGGCCAGC 

129 

(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



60 
120 



(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:17: 
GTGGGATCCT TACAGCAGTT TCAATGCACC 



30 
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I. A„ -"cWc acid „K,IecUecon,prisn8 a poly„ucleo,i* 
having . „„cleo.idc sequence a, .ea« 95% idenlical ,o a «,uence selecW 
from the group consisting of: 

(a) a nucleotide sequence encoding the Neutrolcine a polypeptide 
having the complete amino acid sequence in Figure 1 (SEQ ID NO:2): 

(b) « nucleotide sequence encoding the Neutrokine a polypepUde 
havmg the complete amino acid sequence encoded by the cDNA clone 
contamed in the ATCC Deposit of October 22, 1996; 

(c) a nucleotide sequence encoding the Neum>lcine a polypeptide 
extracellular domain; ^i^P 'oe 

(d) a nucleotide sequence encoding the Neutrolcine a polypeptide 
transmembrane domain; 

(e) a nucleotide sequence encoding the Neutrolcine a polypeptide 
mtracellular domain; /i^P""c 

if) a nucleotide sequence encoding a soluble Neutrolcine a 
polypeptide comprising the extracellular and intracellular domains but lacking 
the transmembrane domain; and 

(8) a nucleotide sequence complementary to any of the nucleotide 
sequences in (a), (b), (c), (d), (e) or (0 above. 

2. The nucleic acid molecule of claim 1 v^herein said 
polynucleotide has the complete nucleotide sequence m Figure 1 (SEQ ID 
N0:1). 



3. The nucleic acid molecule of claim ] wherein said 
polynucleotide has the nucleotide sequence in Figure 1 (SEQ ID NO I) 
encoding the Neutrokine a polypeptide having the complete amino acid 
sequence m Figure 1 (SEQ ID N0:2). 
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4. The nucleic acid molecule of claim I wherein said 
polynucleotide has the nucleotide sequence encoding a soluble Neutrokine a 
polypeptide comprising the extracellular domain shown in Figure 1 (SEQ ID 
N0:2). 

5. An isolated nucleic acid molecule comprising a polynucleotide 
having a nucleoUde sequence at least 95% identical to a sequence selected 
from the group consisting of: 

(a) a nucleotide sequence encoding a polypeptide having the amino 
acid sequence consisting of residues n-285 of SEQ ID N0:2, where n is an 
integer in the range of 2-190 

(b) a nucleotide sequence encoding a polypeptide having the amino 
acid sequence consisting of residues 1-m of SEQ ID NO:2, where m is an 
integer in the range of 274-284; 

(c) a nucleotide sequence encoding a polypeptide having the amino 
acid sequence consisting of residues n-m of SEQ ID N0:2, where n and m are 
integers as defined respecUvely in (a) and (b> above; and 

(d) a nucleotide sequence encoding a polypeptide consisting of a 
portion of the complete Neutrokine o amino acid sequence encoded by the 
cDNA clone contained in the ATCC Deposit of October 22, 1996 wherein said 
portion excludes from 1 to 190 amino acids from the amino terminus and from 
1 to 1 1 amino acids from the C-ierminus of said complete amino acid 
sequence. 

6. The nucleic acid molecule of claim 1 wherein said 
polynucleotide has the complete nucleotide sequence of the cDNA clone 
contained in the ATCC Deposit of October 22, 1 996. 

7. The nucleic acid molecule of claim 1 wherein said 
polynucleotide has the nucleotide sequence encoding the Neutrokine a 
polypeptide having the complete amino acid sequence encoded by the cDNA 
clone contained in the ATCC Deposit of October 22, 1 996. 
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8. The nucleic acid molecle of claim I wherein said 
polynucieoodc has .he „uc,e„,ide se,.„ce encoding a soluble Neu„oki„e a 
polypeptide con^prising ,he ex.raccllnia, domain encoded by .he cDNA clone 
contained in U,e ATCC Deposit of October 22, 1996. 

9. An i«,la,ed nucleic acid molecule comprising a polynucleotide 
whtch .ybndlzes und„ stringe™ hybridi»,io„ coalitions to a polynucleotide 
tavtnganucleotide sequence identical toanucleotide sequence in ,a, (b, (c, 
«l).(e)o,(Oofcl.im 1 «he«in said polynucleotide which hybridiaei does ' 
not hybridise under stringent hybridization conditions .0 apolvnucleoUde 
havmg a „„c,e„,iae sequence consisting of only A residues o, of only T 
residues. 



10 An isolated nucleic acid molecule compnsing a polynucl«„ide 
wh,ch encodes the amino acid sequence of an epitope-hearing portion of a 
Neu-«- Poiypeptide having an amino acid sequence in (a), (b), ,c,, ,d), 
wor (1) of claim 1. 

1 1. The isolated nucleic acid molecule of claim 10, which encode, 
=" epttope-bearing ponion of a Neutrokine a polypepUde selected from the ' 
Sroup conaistin. of: a polypepUde comprising amino acid residues from about 
Phe 1 15 to about Uu 1.7 CSEQ ID N0:2, a polypeptide comprising ami«, 
»c,d residues from about He 1 50 to about Tyr 1 63 (SEQ ID NO-2)- a 
P^M^tide comprising amino acid residues from abo« Ser 17. to' about Phe 
. 94 (SEO ID N0:2, a polypeptide composing amino acid residues from 
about Olu 223 to about Tyr 247 (SEQ ID N0:2); and a polypeptide 
-..pnsingaminoacid residues from abo« Ser 271 toabotn Phe 278 



12. A method for making a, ecombinant vector comprising 
."senmg «, isolated nucleic acid molecule of claim 1 into a vector. 
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13. 



PCTAJS96/J7957 
A recombinant vector produced by the method of claim 12. 



14. A method of making a recombinant host cell comprising 
introducing the recombinant vector of claim 13 into a host cell. 

1 5. A recombinant host cell produced by the method of claim 1 4. 

1 6. A recombinant method for producing a Neutrokine a 
polypeptide, comprising culturing the recombinant host cell of claim 15 under 
conditions such that said polypeptide is expressed and recovering said 
polypeptide. 

1 7. An isolated Neutrokine a polypeptide comprising an amino 
acid sequence at least 95% idemical to a sequence selected from the group 
consisting of: 

(a) the amino acid sequence of the Neutrokine a polypeptide 
having the complete amino acid sequence in Figure 1 (SEQ ID N0:2); 

(b) the amino acid sequence of the Neutrokine a polypeptide 
having the complete amino acid sequence encoded by the cDNA clone 
contained in the the ATCC Deposit of October 22, 1 996; 

(c) the amino acid sequence of the Neutrokine a polypeptide 
extracellular domain; 

(d) the amino acid sequence of the Neutrokine a polypeptide 
transmembrane domain; 

(e) the amino acid sequence of the Neutrokine a polypeptide 
intracellular domain; 

(f) the amino acid sequence of a soluble Neutrokine a polypeptide 
comprising the domain; and 

(g) the amino acid sequence of an epiiope-bearing portion of any 
one of the polypeptides of (a), (b), (c), (d), (e) or (0- 
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18. AnisoJaledpolypepiidtofclata 1 7 comprising an 
.puope-bearing ponion of *e NeuTokine a pro«,„, ,vi».i„ 

fton, ,he group consisUng of: a poI,pep„-* con,pri«ng amino acid 
res,d„cs from abou, Phe „5 .o abou. Uu ,47 (SEQ ID N0:2,; a po,ypep„-,e 
compnsing amino acid residues from .bo». 11. ,50 ,oab„u,Tyr 163 (SEQID 
N0:2); a polypep,!,,. ^^p^sing amino acid residues from abou, Ser 17, ,„ 
a^u, Phe ■ ,4 (SEQ ,D N0:2, a ^,^ide comprising amino acid .sidues 
ftom about Glu 225 ,o abou, Tyr 247 (SEQ ,D N0.2); a p„,ypep,ide 
-n^ Jg amino acid res,dues from abou, Ser 27, ,o abou, Phe 278 (SEQ 



19. 



An isolated antibody that binds specifically .o a Neutrokine a 
polypeptide of claim 17. 



20. A pharmaceutical coniposition comprising a polypepUde of 
cjaim 1 7 and a pharmaceutically acceptable earner. 

21. An-latednucleicacidmoleculecomprisingapo.ynucJeotide 
havmg a sequence at least 95% identical to a sequence selected selected from 
the group consisting of: 

(a) the nucleotide sequence of clone HSOAD55R (SEQ ID NO-7)- 

(b) the nucleotide sequence of clone HSLAH84R (SEQ ID NO -8) ' 

(c) the nucleotide sequence of clone HLTBM08R (SEQ ID NO-9)' 

(d) ^henucleotidesequenceofaportionofthesequenceshownin ' 
Figure 1 (SEQ ID N0:1) wherein said portion comprises at least 30 
contiguous nucleotides from nucleotide I ,o nucleotide 809: and 

(e) a nucleotide sequence complementary to any of the nucleotide 
sequences in (a), (b), (c) or (d) above. 
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Figure 1 




J-APGEGNSSONSRNK 
1081 CCMAAAAAAAAMAAAAAA 
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Figure 2 
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JMBPfPs W TTTFalpha 



P P L K K R_ 
VSPyoVAALQGD 



V P I T V LBDeta 



N H S T GHHBDv M F FASL 
UA S||] 



• *i HAG A T T| 

AO gQ pH vr_-. 

^ L V P Q D OGi 




|R D L S J. itapl 

IpBa 

Iq A ElB-ni' 

sQo N - S ' 

IlO-Dq g raGi 

NSRSMP ^-DeI 

IS ETPTlBlKGSyTFVpI 

Dei 

Tf s( 

[T 0 FlaBA El 

Ik y X X g -buni t mi 

IKRGSALEERE wTliJllKf 




R A E Neutrokine alpha 
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- - . TOFbeta 

V tBt LTbeta 
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E E A P A V TDGia Neutrokine alpha 
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Neutrokine alpha 



TOFalpha 
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FASL 

Neutrokine alpha 



A^ TOFalpha 
TTIFbeta 
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FASL 

Neutrokine alpha 
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Z,7Z1 IWbeta 

V L D P A 'R R qB 
- . T 

E T L P N 



V 
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161 EUnOL H 
199 P lBDt 
237 Q mBa R 
243 N 



LTbeta 
FASL 

Neutrokine alpha 



218 L 

191 L^V L S 
229 

267 

269 0 I S L D G d7 

Decoration 'Decoration #1 " 
Consensus exactly. 



EDNliUdy rnOFalpha 
H T D G I P H INFtoeta 
H LTbeta 
L S L FASL 

£ N A Neutrokine alpha 

IMFalpha 
iTQPteta 
LTbeta 
FASL 

Neutrokine alpha 



Shade (with solid black) residues that match the 
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Figure 3 
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FIGURE 4 A 

^ 50 

^^ilv ■ • ggntaactct cctgaggggt gagccaagcc ctcccatgta 

HNEDU15X . . .AAATTCA GGATAACTCT CCTGAGGGGT GAGCCAAGCC CTGCCATGTA 
miiSSf^ -AATTCGGCA NAGNAAACTG GTTACTTTTT TATATATCGT CAGGTTTTAT 
HLTBM08R AATTCGGCAC GAGCAAGGCC GGCCTGGAGG AAGCTCCAGC TCTCACCGCG 

51 100 
GTGCACGCAG GACATCANCA A. .ACACANN NNNCAGGAAA TAATCCATTC 
GTGCACGCAG GACATCAACA A. .ACACAGA TAACAGGAAA TGATCCATTC 
ATACTGATAA GACCTACGCC ATGGGACATC TAGTTCAGAG GAAGAAGGTC 
GGACTGAAAA TCTTTGAACC ACCAGCTCCA GGAGAAGGCA ACTCCAGTCA 



HSQAD55R 
HNEDU15X 
HSLAH84R 
HLTBM08R 



101 



HSOAD55R CCTGTGGTCA CTTATTCTAA AGGCCCCAAC 

HNEDU15X CCTGTGGTCA CTTATTCTAA AGGCCCCAAC 

HSLAH84R CATGTCTTTG GGGATGAATT GAGTCTGGTG 

HLTBM08R GAACAGCAGA AATAAGCGTG CCGTTCAGGG 



150 

CTTCAAAGTT CAAGTAGTGA 
CTTCAAAGTT CAAGTAGTGA 
ACTTTGTTTC GATGTATTCA 
TCCAGAAGAA ACAGTCACTC 



HSOAD55R 
HNEDU15X 
HSLAH84R 
HLTBM08R 



HSOAD55R 
HNEDU15X 
HSLAH84R 
HLTBM08R 



151 200 
TATGGATGAC TCCACAGAAA GGGAGCAGTC ACGCCTTACT TCTTGCCTTA 
TATGGATGAC TCCACAGAAA GGGAGCAGTC ACGCCTTACT TCTTGCCTTA 
AAATATGCCT GAAACACTAC. CCAATAATTC CTGCTATTCA GCTGGCATTC 
AAGACT6CTT GCAACTGNTT GCAGACAGTC AAACACCAAC TATACAAAAA 



201 

AGAAAAGAGA AGAAATGAAA 
AGAAAAGAGA AGAAATGAAA 
CAAAACTGGN AGGAAGGA. . 
GGCTCCCTTC TGNTGCCACA 



HS0AD55R 
HNEDU15X 
HSLAH84R 
HLTBM08R 



HSOAD55R 
HNEDU15X 
HSLAH84R 
HLTBM08R 



251 

GAAGGAAAGC 
GAAGGAAAGC 
GAAAATGCAC 
TCTGGAAACA 

301 

CAACCTTGNT 
CAACCTTGCT 
CATTCAAACT 
CAAAGGAAAA 



250 

CTGNAAGGAG TGTGTTTCCA TCCTCCCACG 
CT.GAAGGAG TGTGTTTCCA TCCTCCCACG 
. . .GATGAAC TCCAACTTGC AATACCAGGG 
TTTGGGCCAA GGAATGGAGA GATTTCTTCG 

300 



351 



HSOAD55R 
HNEDU15X 
HSLAH84R 
HLTBM08R 



CCCTCTNTCC GATCCTCCAA AGACGGAAAG CTCCTCGCTG 
CCCTCTGTCC GATCCTCCAA AGACGGAAAG CTGCTGGCTC 
AATTATCACT GGGATGGAGA TGTTCACATT TTTTGGGTCC 
TTTTGCCAAA CTCTTCAGAT ACTCTTIWCT CTCTCGGAAT 

350 

GNTGGCATTG TGTTCTTGCT GNCTCAAGGT GGTGTTNTT. 
GCTGGCACTG CTGTCTTGCT GCCTCACGGT GGTGTCTTTC 
GCTGT6ACCT NCTTACANCA NGTCCTCT'm GCTATTTIWC 
TCTCTACTTA GATTNACACA TTTGTTCCCA TGGGIWTCTT 



400 



TACCAGGTGG CCGCCCTGCA AGGGGACCTG GCCAGCCTCC GGGCAGAGCT 
CTNCCTNTTC TNTGGTAACC TCTTAGGAAG GAAGGATTCT TAACTGGGAA 
AAGTTTTAAA AGGGGAGTGC CCTTAGGAGG AAAAGGGGAT AAATATTGGC 
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FIGURE 4 B 

401 

HSOAD55R 450 

Saf R aS^cS^ SS^j^ ^^^^^^^ AGGAGCAG^A GCCCCCAAGG 
HLT^OSR ^^^^ ^^'''''^'^ ^^"^^^ GGGmGTTm 

^vtti CAAGGNACTG GTTANTTTNT AAATATGGTC AGGTTINTAT ANCTGGTAGG 

451 

HSQAD55R 500 

S^,^^^^ G^GCrccA G^^CCG CGGGACTCA^ ^-i^Tri^ 

™ r 

i=i:iuoK I.CTCGCCATG GGCATTNATT CANGGNGAGG NCNNTCTTTT GGGNTGA. 
501 

HSOAD55R ... 550 

Se« '"^^''^ oi^i^ii 

HLTBM08R " ' ' 

551 

HSOAD55R 600 

HLTBM08R * * * . . . . ' " 

601 

HSOAD55R 650 

HNmJlSX TTGCAGACAG TGAAACACCA ACTATAC^ aAggATCTTA CA^i^^G^ 
HLTBM08R .....'.*.* 
651 

HSQAD55R 700 

HN^ISX CCATGGCTTC TcilAGCTTTAA AAGGGGAAGT GCCCrk^G A^GA^ 
HLTBM08R .......... 

701 

HS0ADS5R 750 

SmR ''^^^^'T' GTCAAAGAAA CTGGTTAC:;^ TmATATAT GG^^^ 
HLTBM08R .......'.*.*.* ...'.'.'.'.* 

751 

HSOAD55R 800 

HNmJlSX TATATAC^ TAAGAC^TAC ic(^TOGGAC ATCTA^TTii gAggAaGaAg 
HLTBM08R . . . .' 
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FIGURE 4 C 

801 

HSOAD55R 850 

HNEDU15X GTCCATGTCT TTGGGGATGA ATTGAGTC^ r^^n^,^ 

HSLAH84R attbagtCTG GTGACTTTGT TTCGATGTAT 

HLTBM08R * " 



851 

HSOAD55R 900 

Se^R ^'"''^ ^'^^ ^C^AT TCAGCTGGC 
HLTBM08R .*.'.''.']_' 

901 

HSOAD55R 950 

Sa« '^'^CTCC AAC^CAAT ACCAicioi* 
HLTBM08R 

951 

HSOAD55R 1000 

MTSCAciAi Tiiciii^ TOGAGATGi; ACATix^ G^^^C^T,^ 
HLTBM08R .....*.* 

1001 

HSOAD55R 1050 

SJ« ^^"^'^ cUkci^ C«i^TGT AGCTATTn^ ^cirirCT 
HLTBM08R " " 

1051 

HSOAD55R 1100 

™5X ^ACCTCT AAG^A^ «i^i;Uc,^ — — ^^^^^^^ 

HLTBM08R " ,**.*.'" 

1101 

HSPAD55R 

HNEDU15X AAAAAA 

HSLAH84R 

HLTBM08R 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRu\e\3bis) 



A. The indica!ions made below relate lo the microorganism refentd to in the descript 
8 , line 1 



ion 



B. IDENTIFICATION OF DEPOSIT 



Name of depositary institution 
American Type Culture Collection 



Further deposits are idemified on an additional sheet Q 



Address of depositary institution (including postal code and coumry) 
12301 Parklawn Drive 
Rockville. Maryland 20852 
United States of America 



Date of deposit 



DNA Plasmid, HNEDU15B 

■mH. (toU 28(«) EFcT ~»«.toi b, the p.r«». r.„».tl„g the 

r are not for ail designated States) 



ZZ7S^ -"^"""-^ '° Bureau U.cr r.pec^,>.^^.^^^,„;,.^^.^,^ 



Q This sheet was received with the international application 




Q l*his sheet was received by the International Bureau on: 


Authorized officer 




Authorized officer 
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DENMARK 

OfGcc not later than at the time when t J r ^ applicant with the Danish P-ter^ 
Sections22and33(3)oftheC- made available to the p^l^fc 
any request made by a third party for ^,^,17^ '"^"'f ^ ^''^'^ applicant 
used. TT^at expert may be an'j^rsontt^o^^^^ ^^'^^^^ ^« ^-P^ri t^ 

Da.shPatento..eoranype.onapprove7triSllTS 
SWEDEN 

^vmg been laid open to public inspectioTthlSSr^ ^ ^'^'^'^'^ Office withom 
expert m the art. The request to tiSs efSt sLTTelS^d f^,^^^''^^ only be effected to an 

UNITED KINGDOM 

Ime^touJ Bureau bffore S^^ZS™ „f Jr,' T- -hi 
pubtaanon of ihe n>pUeation. °° "'^ Potions for in.en«ioMj 

NETHERLANDS 

available as provided in Rule SlFOrort^e^arnro^^^^^^^ the microorganism shall be made 
expert. Th^ request to this effect m,^b! If' u ^u """^^ '"^^ °f a sample to 

Industrial Property Office befc^fS S^on wS^tl I '^^"^"'^ 

of the two dates occurs earlier. ^2''°™ °f Netherlands, whichever 
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SINGAPORE 



nie applicant hereby request that the furnishing of a sample of a microorganism shall only be 
'fff - '"'^""^ '° "^"^^ ^ ^'l^'l by the applicant with the 

NORWAY 

The applicant hereby request that, until the appUcation has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finaUy decided upon by the Nomegian Patent Offici 
wthout having been laid open to public inspection, the fiimishing of a sample shall only be 
effected to ^ expert mthe ait. The request to this eflFect shall be filed by the applicant with the 
. «oiM.cg,3n Patent Office not later than at the time when the application is made available to Z 
yMxc under Sections 22 and 33(3) of the Norwegian Patents Act If such a request has been fileS 
by the apphcant, any request made by a third party for the furnishing of a sample shall indicate 
K° K T,^- '""""^ ^ P^^" "^'^ o» of recognized ex^^ 
tmdZ cLt ^^"^^^'^ °" P"^^'^ ^PP^^ed by the appUcant in the 

AUSTRALU 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall only 
be effected pnor to the grant of a patent, or prior to the lapsing, refusal or withdrawal of tiie 

J^K ° ! "^^^ " ^ '^^^^ "'^^"^ » *e invention (Regulation 

3.25(3) of the Austrahan Patents Regulations). % e 

FINLAND 

The applicant hereby requests tiiat, until the application has been laid open to public inspection 
(by the Natiomd Board of Patents and Registration), or has been fmally decided upon by tiie 
National Board of Patents and Registration without having been laid open to public inspection 
tiiefunushmg of a sample shall only be effected to an expert in tiie art. ' 

ICELAND 

TTie applicant hereby request tiiat, until the apphcation has been laid open to public inspection (by 
tiie Icelandic Patent Office), or has been fmally decided upon by tiie Icelandic Patent Office 
wtiiout havmg been laid open to public inspection, the furnishing of a sample shall only be 
efiected to an expert in die art. 
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